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THE   NUMERICAL   ESTIMATION   OF   TUBERCLE    BACILLI    IN   SAMPLES  OF 
TISSUE    EMULSIONS   AND   OF  .MILK. 


When  I  took  up  my  duties  in  1903,  the  Commissioners 
asked  me  to  estimate  for  them,  as  accurately  as  possible, 
the  richness  in  tubercle  bacilli  of  the  tissue  emulsions 
which  they  used  for  the  more  important  animal  inocula- 
tions. At  the  request  of  Dr.  Sidney  Martin,  I  began  the 
work  by  ascertaining  whether  useful  results  could  be 
obtained  by  counting  the  bacilli  in  stained  films  contain- 
ing definite  amounts  of  material  which  had  been 
measured  out  by  means  of  a  Nabarro's  pipette.  This 
method  I  found  satisfactory.  It  has,  therefore,  been  em- 
ployed throughout  the  work  on  the  estimation  of  doses. 
I  have  received  valuable  assistance  in  this  work  from  my 
laboratory  attendant,  Mr.  F.  Nicholls.  Under  my  in- 
struction he  learnt  all  the  details  of  the  process,  and, 
after  a  short  time,  I  found  that  I  was  able  to  entrust 
him  with  the  i-equisite  manipulations  and  with  the 
labour  of  counting.  His  work  has  been  done  under  my 
close  sujiervision,  and  I  can  vouch  for  its  accuracy.  Out 
of  a  total  of  139  estimations  about  120  are  due  to  him. 

TECHNHiUE. 

The  samples  to  be  estimated  are  sent  to  me  from  the 
experimental  farms  in  sealed  test-tubes.  A  preliminary 
film  is  first  made  in  order  to  see  whether  dilution  will 
be  necessary  and  to  form  an  estimate  of  the  degTee  of 
dilution,  if  any,  which  will  be  desirable.  When  it  is 
impossible,  owing  to  pressure  of  work,  to  deal  with  the 
samples  immediately,  they  are  diluted  with  an  equal 
volume  of  2  per  cent,  phenol  l)efore  being  sent  to  Tne. 
Except  in  the  case  of  milks,  dilutions  are  only  made  in 
my  laboratory  when  the  examination  of  the  preliminary 
film  shows  that  the  number  of  bacilli  is  very  high.  In 
the  case  of  milks,  however,  a  dilution  of  at  least  1  in  .5 
in  normal  saline  is  usually  made,  unless  the  milk  is  very 
thin  and  serous,  because  it  is  found  that  films  of  undi- 
luted milk  have  a  tendency  to  peel  off  the  coverslip. 

After  examination  of  the  preliminary  film,  the  sample 
in  the  test  tube  is  well  shaken  and  a  portion  of  it  is  then 
poured  out  into  a  Avatch  glass  and  is  continuously 
emulsified  with  a  rounded  glass  rod  for  five  minutes. 
When  a  dilution  has  been  decided  upon,  a  measured 
quantity  of  this  emulsified  material  is  used  for  the  pur- 
pose, the  diluent  employed  being  normal  saline.  The 
diluted  material  is  thoroughly  mixed  for  at  least  five 
minutes.  When  it  is  necessary  to  make  a  high  dilution, 
the  method  of  progressive  dilution  is  emjjloyed,  the 
mixing  process  being  repeated  after  each  step  in  the 
dilution. 

The  material  to  be  counted  is  measured  out  on  to 
coverslips  by  means  of  a  Nabarro's  ynpette.  Except  for 
the  last  two  or  three  estimations,  the  same  pipette  has 
always  been  used.  This  instrument  is  a  small  pipette 
which  bears  graduations  representing  a  volume  of  5  cubic 
millimetres.  At  the  upper  end  of  the  pipette  is  a  stout 
rubber  teat  on  which  a  metal  screw  is  clamped.  By 
manipulation  of  the  screw,  material  can  be  slowly  drawn 
into  or  ejected  from  the  lower  end  of  the  pipette.  The 
liquid  to  be  measured  is  drawn  up  into  the  tube  a  short 
distance  past  the  lowest  r>  c.mm.  mark.  By  carefully 
touching  the  end  of  the  tube  with  blotting  paper  and  at 
the  same  time  controlling  the  screw  on  the  lubber  teat, 
the  liquid  in  the  tube  is  reduced  in  amount  until  it 
measures  exactly  -5  c.mm.  This  amount  is  then  dis- 
charged on  to  a  perfectly  grease-free  coverslip.  The 
process  is  repeated  until  the  re(iuisite  number  of  films 
has  been  prepared.  When  the  films  are  dry  and  have 
been  fixed,  they  are  stained  in  carbol  fuschin,  with  steam 
gently  rising,  fcr  20  minutes.  I  make  it  a  rule  to  have 
every  film  stained  for  at  least  20  minutes,  because  I  have 
found  that  shorter  exposure  to  the  stain  fails,  in  some 
instances,  to  stain  all  the  Vjacilli  present  ;  2.5  per  cent. 
HCl.  is  used  to  decolourise  the  specimens.  I  do  not 
consider  that  there  is  any  danger  of  decr)lourising  the 
tubercle  bacilli  with  this  strength  of  acid  when  the 
specimens  have  been  .stained  in  the  way  descrilied.  The 


specimens  are  counterstained  with  methylene  blue,  dehy- 
drated with  alcohol,  cleared  with  xylol,  and  mounted  in 
Canada  Balsam.  They  are  not  blotted  in  any  part  of  the 
process. 

The  bacilli  in  the  entire  film  are  then  counted  with  the 
aid  of  the  mechanical  stage.  The  objective  used  is  Zeiss' 
3  mm.  aprchromatic  dry  lens,  and  the  eyepiece  is  the  No. 
6  ^  compensating  ocular.  Inside  the  eyepiece  is  an 
Ehrlich's  stop.  It  takes  from  40  minutes  to  2  hours  to 
count  a  film,  the  time  being  longer  when  the  bacilli  are 
numerous  _  and  when  the  material  in  which  they  are 
contained  is  dense.  The  work  of  counting  involves  severe 
eye-strain.  At  the  commencement  of  the  work  six  films 
were  counted  for  each  emulsion,  but  when  the  demand 
for  estimations  increased  it  was  found  impossible  to 
count  so  large  a  number.  For  many  of  the  estimations  I 
have  been  satisfied  with  two  or  three  counts  ;  but  when 
the  first  two  or  three  counts  showed  large  discrepancies, 
I  have  ordered  one  or  more  additional  counts  to  be  made! 

When  my  colleagues  desired  to  make  inoculations  with 
pre-arranged  doses,  they  have  sent  me  the  sample  of 
emulsion  in  the  morning,  and  I  have  telephoned  to  them 
the  result  of  the  estimation  on  the  afternoon  of  the  same 
day. 

Interpretation  of  Results. 

Tubercle  Ijacilli  are  not  comparable  to  chemical  mole- 
cules in  a  solution  ;  it  is  therefctre  impossible  to  expect 
that  they  can  be  distributed  in  an  emulsion  with  anything 
like  exact  uniformity.  In  the  material  actually  counted'^ 
this  degree  of  inequality  in  their  distribution  differs  in 
the  case  of  different  emulsions,  as  will  be  seen  from  an 
examination  of  the  tabular  statement  appended.  In  a 
relatively  small  number  of  cases  the  inequality  is  marked. 
These  cases  are  generally  emulsions  from  caseo-calcareous 
lesions.  In  lesions  of  this  type  it  is  a  matter  of  common 
histological  knowledge  that  the  distribution  of  bacilli 
may  be  very  irregular  ;  some  nodules,  for  example,  may 
contain  few  or  no  bacilli,  whilst  in  others  bacilli  may  be 
fairly  numerous  ;  or,  again,  in  the  same  nodule  bacilli 
may  be  numerous  in  a  particular  patch  of  breaking  down, 
caseous  material  and  ab-ent,  or  rare,  elsewhere.  It  is  only 
to  be  expected,  therefore,  that  these  irregularities  in  the 
natural  distribution  of  Ijacilli  will  sometimes  give  rise  to 
a  corresponding  irregularity  in  the  emulsified  material. 

It  is  a  characteristic  of  the  tubercle  bacillus,  when 
growing  freely,  to  form  densely  packed  masses.  The 
question  therefore  arises,  with  emulsi(jns  rich  in  bacilli, 
as  to  how  far  it  is  possible  to  distinguish  and  count  each 
individual  bacillus.  With  veiy  few  exceijtions  this  has 
always  been  possible.  In  three  or  four  instances  only 
Mr.  Nicholls  has  found  a  clump  which  he  could  not  count. 
These  he  has  referred  to  me  for  estimation,  and  I  have 
only  been  able  to  assign  to  them  some  roughly  ai)])roxi- 
mate  number,  generally  a  number  between  100  and  200.. 
With  these  rare  exception.s,  it  has  been  possible,  with 
care,  to  count  the  bacilli  in  the  clumps  we  have  had  to 
deal  with.  Groups  containing  from  50  to  70  bacilli  have 
been  common ;  groups  containing  more  than  100  have 
been  very  rare  ;  and  I  do  not  recollect  any  ^^roup  which 
contained  more  than  1.50. 

With  regard  to  the  validity  of  my  estimates,  as  a  basis 
for  the  calculation  of  doses  inoculated,  it  is  to  be  borne 
in  niind  that  the  material  actually  counted  represented, 
particularly  when  dilution  was  necessary,  an  extremely 
niinute  fraction  of  the  bulk  of  emulsion  prepared  for 
inoculation.  The  assumption  is  made  that  the  material 
counted  is  a  typical  sample  of  the  whole. 

It  is  clear  that  the  numbers  I  give  can  only  be  regarded 
as  approximate.  In  handling  'these  numbers,  I  have 
decided  that  the  simplest  ijlan  is  to  treat  the  work 
as  a  matter  of  arithmetic,  without  any  attempt  at 
"rounding  off,"  or  eliminating  repeating  "decimals.  Of 
course  with  large  numbers,  running  into  millions,  the 
actual  fignires  at  the  end  of  the  whole  number  are  of  no 
individual  significance  ;  but  I  have  found  it  advisable  to 
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•give  the  numbers  just  as  they  work  out,  and  to  leave  it  to 
others  to  lop  off  whatever  they  may  regard  as  the 
negligible  quantity. 

My  own  opinion  is  that  these  numerical  estimates  have 
proved  of  distinct  value  to  my  colleagues  in  the  calcula- 
tion of  their  doses.  But  the  method,  though  useful,  has 
its  limits  ;  and  these  limits  have,  I  think,  occasionally 
l:)een  overstepped.  For  example,  in  one  of  my  estimates 
I  calculated  the  number  of  bacilli  per  c.c.  to  be  78,-506,666. 
Everybody  will  understand  that  the  margin  of  possible 
error  in  this  enormous  figure  must  be,  at  least,  some  few 
millions.  It  is  obvious  that  an  estimate  of  an  emulsion 
so  rich  in  bacilli  as  this  can  only  be  regarded  as  useful 
for  the  calculation  of  l:>ig  doses.  It  is  not  an  estimate 
which  justifies  the  calculation  of  a  dose  of  1.3,000  bacilli 
by  mere  dilution  of  the  original  material ;  but  this,  I  see 
is  the  alleged  dose  of  this  emulsion  with  which  a  bovine 
was  inoculated. 

Comparison  with  Culture  Doses. 

My  colleagues  use  for  culture  inoculations  bacilli  grown 
on  serum.  These  are  finely  emulsified,  with  the  aid  of 
saline  solution,  and  their  bulk  after  centrifugalisation  is 
measured.  One  cubic  millimetre  is  taken  as  equivalent 
to  one  milligramme. 

It  is  therefore  of  interest,  in  order  to  compare  tissue 
emulsion  doses  with  culture  doses,  to  consider  the  prob- 
able numlDer  of  bacilli  contained  in  1  cubic  millimetre  of 
bacilli  grown  on  serum. 


Bacilli  grown  on  serum,  even  when  so  finely  emulsified 
that  they  are  suitable  for  intravenous  inoculation  into 
rabbits,  form  innumerable  clumps  in  which  the  bacilli 
are  so  tightly  glued  together  that  it  is  impossible  to  count 
them.  After  considering  possible  ways  of  overcoming 
this  difficulty,  I  have  formed  the  opinion  that  reliable 
estimates  of  serum-grown  bacilli  cannot  be  made  by  actual 
counting,  on  the  lines  of  my  tissue  emulsion  estimations. 

There  is,  however,  no  difficulty  about  forming  a  rough 
calculation  of  the  number  of  serum-grown  bacilli  con- 
tained in  a  given  volume  of  culture.  The  length  of  the 
serum  bacillus  varies  from  about  '75  fi  to  about  2*5  ^  and 
generally  averages  about  1  fi.  The  breadth  is  about 
"35  /J.  on  the  average.  We  may  then,  by  elementary 
arithmetic,  calculate  how  many  bacilli,  measuring  1  m  by 
'.35  M  and  closely  packed  together,  would  occupy  a  cubic 
millimetre.  The  number  amounts,  roughly,  to  8,000 
million.  This  number  is  no  doubt  higher  than  the  num- 
ber actually  contained  in  1  c.mm.  of  centrifugalised  bacilli, 
Ijecause  the  bacilli  cannot  be  regarded  as  all  being  in 
close  contact  with  each  other.  Making  allowance  for 
this  consideration,  probably  from  4,000  to  5,000  millions 
is  a  rough  approximation  to  the  actual  figure. 

This  calculation,  admittedly  very  imperfect,  is  at  least 
sufficient  to  show  that  the  great  majority  of  culture 
inoculations  which  have  been  made  are  very  much  richer 
in  bacilli  than  the  inoculations  with  even  the  largest 
doses  of  tissue  emulsions. 

Arthur  Eastwood. 
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DETAILS  OF  ESTIMATIONS. 


Source  of  Emulsion  or  Milk. 

Dilution 

Number 
of 
Films 
Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 
Number  of 
Tubercle  Bacilli 

per  c.c.  in 
the  Undiluted 
Material. 

Virus. 

Nature  of  Material. 

of 
Sample 
before 
Counting 

Average. 

Highest 
Number  in 
any  one 
Film. 

Lowest 
Number  in 
any  one 
Film. 

B  I. 

Heifer  .30 
Precrural  Gland 

1  - 
i 

6 

58-3 

87 

44 

11,666 

Cow  44 
Milk 

I  - 
J 

3 

269-6 

409 

150 

53,933 

Cow  04 
Milk 

Collected  Jan.  lOth-llth 

I  _ 
i 

3 

79-3 

95 

60 

li>,866 

Cow  64 
Milk 

Collected  Jan.  12th-15th 

I  - 
i 

3 

894-6 

973 

806 

178,933 

Cow  64 
Milk 

Collected  Jan.  15tli-19th 

I  - 
1 

3 

3,543-3 

3,963 

2,886 

708,733 

Cow  64 
Milk 

Collected  Jan.  19tli-22nd 

1  i 
i 

3 

1,349 

1,597 

1,095 

539,600 

Calf  102 
Prescajiular  Gland 

6 

27-5 

92 

0 

5,500 

Calf  126 
Prescapular  Gland 

I  _ 
/ 

3 

4,149 

4,833 

3,552 

829,800 

Monkey  62 
Spleen,     Lung,  and 
Mediastinal  Glands 

I  A 
i  - 

3 

106 

127 

88 

42,400 

Pig  8 
Mesenteric  Gland 

1  _ 
J 

3 

0 

- 

- 

B  II. 

Pig  12 
Inguinal    and  Hepatic 
Glands  and  Spleen 

I  _ 
J 

6 

4-5 

24 

0 

100' 

Calf  22 
Mesenteric  Glands 

I 

c» 

o 

•6 

2 

0 

Heifer  66 
Prescapular  Gland 

}  - 

3 

93-3 

98 

89 

18,666 

G.P.s.  996-9 
from 
Calf  1.34 

3 

3,929 

4,273 

3,680 

235,740,000 

B 


10 


Details  of  Estimations— coft^trawefZ. 


Source  of  Emulsion  or  Milk. 

Dilution 

Number 
of 
Films 
Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 
Number  of 
Tubercle  Bacilli 

per  cc.  in 
the  L'ndiluted 
Material. 

Virus. 

Nature  of  Material. 

of 
Sample 
before 
Counting. 

Average. 

Highest 
Number  in 
any  one 
Film. 

Lowest 
Number  in 
any  one 
Film. 

B.  III. 

Original  Material 
Bovine   Bronchial  and 
Mediastinal  Glands 

j  "So 

6 

292 

462 

172 

1,460,000 

B.  IV. 

Original  Material 
Bovine  Mesenteric 
Glands 

3 

5,071 

5,322 

4,863 

1,014,200 

Calf  120 
Prescapular  Gland 

3 

691 

909 

549 

138,200 

Calf  138 
Local  Lesion  and  Pre- 
scapular  Gland 

1 

3 

6,0 1 3 -e; 

6,280 

5,782 

12,027,333 

G.Ps.  1011-12 
from 
Calf  138 

1  " 

3 

915-3 

962 

870 

915,333 

Cow  164 
Milk 

Collected  July  13th 

\  * 

3 

733 

78 

68 

73,333 

Cow  164 
Milk 

Collected  July  13th-15th 

f  i 

3 

42 

48 

37 

42,000 

Cow  164 
Milk 

Collected  July  16th-  20th 

1  " 

3 

20-3 

25 

17 

20,333 

Cow  164 
Milk 

Collected  July  20th-26th 

f  i 

2 

35-5 

37 

34 

35,500 

G.Ps.  1148-50 
from  Milk  of 
Cow  164 

[  A 

2 

2,031 

2,035 

2,027 

20,310,000 

Cow  172 
Milk 

I  i 

2 

94-5 

97 

92 

94,500 

B.  V. 

Original  Material 
Bovine  Mesenteric 
Glands 

3 

1,936 

2,033 

1,880 



1,936,000 

H  2. 

Heifer  13 

IfitJIScIlbcl  10  Vjuldlltlo 

3 

0 

— 

Calf  79 
Various  Glands 

6 

1505 

252 

74 

30,100 

Calf  89 
Bronchial  Glands 

r  ~ 

6 

1,583-3 

2,414 

680 

15,833,333 

H 

Details  of  Estimations — continued. 


Source  of  Emulsion  or  Milk. 

Dilution 

Number 
of 
Films 
Counted 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 
Number  of 
Tubercle  Bacilli 
per  cc.  in 

tVif^  ITnrlibitprI 

Material. 

Virus. 

Nature  of  Material. 

of 
Sample 
before 
Counting. 

Average. 

Highest 
Number  in 
any  one 
Film. 

Lowest 
Number  in 
any  one 
FiLn. 

H  2. 
Sp.A. 

G.P.  672 

from 
Pig  3 

1  1 

3 

617 

G62 

573 

12,340,000 

H  7. 

CM. 

Calf  b 
Prescapular  Glaiad 

6 

24-16 

36 

12 

4,832 

Heifer  71 
Prescapular  Gland 

6 

6 

19 

2 

1,200 

• 

Cow  73 
Supramammary  Gland 

6 

124-83 

163 

66 

24,966 

H  8. 

S.C 

G.Ps.  912  -5 
from 
Calf  177 

1  1 

3 

2,024-6 

2,217 

1,761 

80,986,666 

Calf  275 
Local  Lesion 

1  1 

f      ^ " 

4 

1,038-75 

1,300 

783 

2,077,500 

G.Ps.  1228-9 
from 
Calf  275 

3 

3,476 

3,621 

3,342 

208,560,000 

Calf  305 
Thoracic  Gland 

1  i_ 

3 

251 

278 

206 

1,255,000 

Calf  361 
Thoracic  Glands 

\  - 

3 

768-3 

822 

735 

307,333 

H  9. 

C  T. 

G.P.  1033 

from 
Calf  183 

1  1 

t        2  0 

3 

1,968 

2,049 

1,863 

7,872,000 

Calf  185 
Prescapular  Gland 

1  1 

3 

970-6 

1,048 

878 

388,266 

Calf  331 
Prescapular  Gland 

3 

2,280 

2,468 

2,064 

456,000 

H  10. 
B.  S. 

Calf  35 
Prescapular  Gland 

}  ^ 

3 

647-3 

724 

604 

258,033 

Heifer  81 
.  Prescapular  Gland 

g 

2-5 

5 

0 

500 

Calf  113 
Prescapular  Gland 

3 

451-3 

536 

365 

180,5.33 

77. 
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Details  of  Estimations — continued. 


Source  of  Emulsion  or  Milk. 

Dilution 

Number 
of 
Films 
Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 
Number  of 
Tubercle  Bacilli 

JJCL      CC  111 

the  Undiluted 
Materia!. 

Virus. 

Nature  of  Material. 

of 
Sample 
before 
Counting. 

Average. 

Highest 
Number  in 
any  one 
Film. 

Lowest 
Number  in 
any  one 
Film. 

H  10. 
B.  S. 

Calf  199 

PrGSc&pulEr  Gla^nd. 

}  - 

3 

994 

1,085 

867 

198,800 

H  11. 

ill.  D. 

Calf  137 
Local  Lesion 

}  4 

3 

280 

320 

245 

112,000 

G.Ps.  916-9 

frnm  Pa  If  991 

1  . 

3 

599-6 

668 

565 

23,986,666 

Calf  309 
ivicseuLciic  uriaiius 

}  ^ 

3 

2,746-6 

2,864 

2,651 

1,098,666  . 

H  12. 
H.  N. 

Original  Material 
Human  Mesenteric 
Glands 

3 

3-3 

4 

2 

1,333 

Calf  123 
Prescapular  Gland 

I  _ 
J 

3 

l,.383-3 

1,428 

1,310 

276,666 

Calf  135 
Prescapular  (jrland 

}  - 

3 

155 

187 

134 

31,000 

G.Ps.  985-8 
from 
Calf  189 

}  ^ 

3 

1,444 

1,626 

1,293 

5,776,000 

Calf  319 
Thoracic  Glands 

}  tJ^ 

3 

3,925-3 

4,266 

3,638 

78,506,666 

H  1,3. 

A.  U, 

Original  Material 
Human  Bronchial  Glands 
and  Spleen 

}- 

4 

8 

18 

0 

1,600 

Calf  119 
Prescapular  Gland 

}  ^ 

3 

1,703-6 

1,969 

1,514 

340,733 

G.Ps.  905-7 
from 
Calf  129 

3 

676-6 

761 

626 

27,066,666 

Calf  301 
Thoracic  Glands 

}  * 

3 

2,488-3 

2,586 

2,325 

24,883,3.33 

H  14. 
J.S. 

Original  Material 
Human  Mesenteric 
Glands 

}  - 

3 

1,812-6 

2,044 

1,565 

36,253,333 

Calf  121 
Prescapular  Gland. 

4 

4,283-75 

5,304 

2,850 

8,567,500 
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Details  of  Estimations— co?i^m!<wZ. 


Source  of  Emulsion  or  Milk. 

Dilution 

Number 
of 
Films 
Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 
Number  of 
Tubercle  Bacilli 
per  cc.  in 
the  Undiluted 
Material. 

] 

Virus. 

Nature  of  Material. 

of 
Sample 
before 
Counting 

Average. 

Highest 
Number  in 
any  one 
Film. 

Lowest 
1  Number  in 
any  one 
Film. 

1 

H  14. 
F.  S. 

Calf  125 
Prescapular  Gland 

1  1 

3 

475 

537 

436 

950,000 

Heifer  197 
Prescapular  Gland 

\  1 

3 

1,129-3 

1,295 

1,006 

451,733 

H  15. 
I.W. 

G.Ps.  599  -602. 
from 
Original  Material 
Human  Ankle  Joint 

3 

1  1,880-6 

1,931 

1,828 

376,133 

Calf  193 
Prescajjular  Gland 

3 

329 

352 

300 

131,600 

G.P.  1053 

from 
Calf  193 

1      ' " 

3 

1,363-3 

1,618 

951 

2,726,666 

G.Ps.  967-70 
from 
Calf  195 

1  1 

3 

1,870 

2,118 

1,603 

7,481,333 

Calf  367 
Prescapular  Gland 

3 

1,9.30-G 

2,006 

1,800 

386,133 

Calf  367 
Local  Lesion 

1  1 

j-  TO 

3 

4,508-3 

4,609 

4,438 

9,016,666 

Calf  409 
Liver 

1  1 

3 

1, 141-3 

1,190 

1,092 

4,565,333 

H  16. 
J.H. 

Griginal  Material 
Human  Knee  Joint 

3 

2 

4 

0 

400 

Calf  155 
Local  Lesion  and 
Prescapular  (illand 

5 

178-2 

358 

57 

35,640 

Calf  157 
Prescapular  Gland 

1  X 

3 

750-6 

794 

714 

300,266 

Calf  187 
Local  Lesion  and 
Prescapular  Gland 

I  1 

3 

1,090-3 

1,131 

1,068 

436,133 

Calf  273 
Prescapular  GJland 

3 

765-6 

781 

741 

I.).5, 1.5.5 

Calf  355 
Prescai)ular  Gland 

\  1, 

3 

4,210-6 

4,364 

4,117 

4,210,666 
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Details  of  Estimations — continued. 


Source  of  Emulsion  or  Milk. 

Dilution 

Number 
of 
Films 
Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 
Number  of 
Tubercle  Bacilli 

UCl     K^\^.  ill 

the  Undiluted 
Material. 

Virus. 

Nature  of  Material. 

of 
Sample 
before 
Counting. 

Average. 

Highest 
Number  in 
any  one 
Film. 

Lowest 
Number  in 
any  one 
Film. 

H  16. 
J.  H. 

Kabbit  66 

from 
Calf  355 

f 

3 

3,931-6 

4,047 

3,832 

7,863,333 

Calf  527 
Local  Lesion  and 
Pruscapular  Gland. 

2 

2,092 

2,132 

2,052 

83,680,000 

Calf  631 
PrGscapular  Grltinds. 

2 

2,415 

2,460 

2,370 

483,000 

H  17. 
Sp.B. 

Calf  161 
Mesenteric  and  Pharyn- 
geal Gland. 

3 

16-6 

21 

13 

3,333 

G.P.s  11.32-3 

from 
Calf  167. 

4 

520 

644 

467 

2,080,000 

G.P.  1023 

from 
Calf  169. 

V  1 

r 

3 

2,369'3 

2,716 

2,163 

4,738,666 

Calf  171 
Mesenteric  Gland. 

3 

19 

25 

13 

3,800 

Calf  277 
Prescapular  Gland. 

3 

175 

199 

149 

35,000 

G.P.  1235 

from 
Calf  339. 

i  A 

2 

1,303 

1,.321 

1,285 

5,212,000 

Calf  391 
Local  Lesion  and 
Prescapular  Gland. 

V  1 

f  ^0 

3 

1,705-6 

1,737 

1,652 

6,822,666 

Calf  475 
Lung. 

L  T 

2 

1,04.3-5 

1,060 

1,027 

41,740,000 

Calf  529 
inoracic  Glands. 

1  1 

f  TffTI 

2 

198 

208 

188 

19,800,000  ■ 

Calf  531 
Bronchial  Gland. 

t  1 

J  TJiJ) 

2 

306 

311 

301 

6,120,000 

Calf  539 
Lung. 

2 

5,106 

5,350 

4,856 

204,240,000 

Calf  553 
Thoracic  Glands. 

j  7(jTi 

2 

1,881-5 

2,028 

1,735 

75,260,000 

1 
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Details  of  Estimations — continued. 


iSoui'ce  of  Emulsion  or  Milk. 

Dilution 

Number 
of 
Films 
Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 
Number  of 
Tubercle  Bacilli 
per  cc.  in 
the  Undiluted 
Material. 

Virus. 

Nature  of  Material 

of 
Sample 
before 
Counting 

Average. 

Highest 
Number  in 
any  one 
Film. 

Lowest 
Number  in 
any  one 
Film. 

H  17. 
Sp.  B. 

Calf  557 
Thoracic  Glands 

973-5 

996 

951 

oo,94U,UUU 

Goat  39 
Prescapular  Gland 

1  1 

r 

3 

5.33-6 

604 

452 

i!l<J,4bo 

H  18. 
T.T. 

Original  Material 
Human  Mesenteric 
Glands 

3 

1,119-6 

1,217 

986 

G.P.  117.3 
Calf  131 

3 

1,079-C 

1,119 

1,0.37 

10,  /9d,ddd 

Calf  165 
Prescapular  Gland 

3 

949-3 

1,005 

902 

O'TA  *TO*> 

o79,  M.3 

Calf  405 
Local  Lesion  and 
Prescapular  Gland 

3 

2,814 

2,856 

2,764 

00,200,000 

H  19. 
S.W. 

Original  Material 
Human  Mesenteric 
Glands 

3 

773 

784 

766 

154,600 

Calf  159 
Prescapular  Gland 

1  J 

f 

3 

277-3 

327 

233 

Calf  179 
Prescapular  Gland 

1  1 

/  ^ 

3 

1,984-6 

2,068 

1,939 

793,866 

Calf  271 
Presc?.pular  Gland 

1  1 

f     ^ " 

3 

2,672 

3,204 

2,245 

5,.344,000 

H  20. 
F.L. 

Original  Material 
Human  Mesenteric 
Glands 

1 

3 

575-3 

611 

539 

230,1.33 

Calf  213 
Prescapular  Gland 

3 

1,689 

1,796 

1,626 

33/, 800 

G.P.s.  1153-4 
from 
Calf  223 

L  1 

3 

1,915 

2,002 

1,800 

114,900,000 

Piabbit  87 
from 
G.P.s.  1153-4 

1  1 

r  "oTjri 

3 

3,805-3 

4,019 

3,685 

456,639,999 

Heifer  2.53 
Prescapular  Gland 

1  1 

t        o  0 

3 

6,304 

6,429 

6,233 

63,046,666 

IG 


Details  of  Estimations— continuer!. 


Source  of  Emulsion  or  Milk . 

Dilution 

Number 
of 
Films 
Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 
Number  of 
Tubercle  Bacilli 

IJCl  III 

the  Undiluted 
Material. 

Virus. 

Nature  of  Material. 

of 
Sample 
before 
Counting. 

Average. 

Highest 
Number  in 
any  one 
Film. 

Lowest 
Number  in 
any  one 
Film. 

H  21. 
G.B. 

Original  Material 
Human  Bronchial 
Glands 

3 

78-3 

89 

64 

15,666 

G.Ps.  123G-7 
from 
Calf  279 

3 

1,999 

2,120 

1,890 

239,880,000 

H  22. 
F.W. 

Original  Material 
Human  Thoracic  Gland 

1  1 

3 

30-3 

35 

24 

12,133 

Original  Material 
Human  Lung 

I  - 

3 

1,426-3 

1,491 

1,319 

570,533 

G.P.  1200 

from 
Calf  291 

3 

1,799-3 

1,816 

1,784 

35,986,666 

Calf  293 
Prescapular  and  Prepec- 
toral  Glands 

3 

.534 

615 

492 

106,800 

Calf  399 
Thoracic  Glands 

1  1 

r  TuT)- 

3 

673 

745 

626 

13,460,000 

Calf  457 
Bronchial  Gland 

1  1 

1           '  ' 

2 

1,115 

1,135 

1,095 

2,230,000 

Calf  749 
Ihoracic  Gland 

2 

4,870 

4,884 

4,856 

48,700,000 

Calf  811 
Perivascular  Tumour 

J-      4  M  TT 

2 

464 

517 

411 

37,120,000 

H23. 
J  J'. 

Oriuinal  Material 
Human  Lung- 

3 

2,577-3 

2,665 

2,514 

10,309,333 

Calf  34'. 
Prescapular  Gland 

\  i 

3 

1,669-6 

1,735 

1,624 

667,866 

Calf  365 
Prescapular  Gland 

\  - 

3 

2,041-6 

2,069 

1,996 

816,666 

H  24. 
A.B. 

Original  Material 
Human  Mesenteric 
Gland 

3 

873-6 

910 

844 

174,7.33 

H  2o. 
A.T. 

Original  Material 
Human  Limg 

1  1 

f  TVm) 

3 

2,645-6 

2,734 

2,496 

5-2,9]  3,.333 
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Details  of  Estimations — continued. 


Source  of  Emulsion  or  Milk. 

Dilution 

Number 
of 
Films 
Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 
Number  of 
Tubercle  Bacilli 

per  cc.  in 
the  Undiluted 
Material. 

Virus. 

Nature  of  Material. 

of 
Sample 
before 
Counting 

Average 

Highest 
Number  in 
any  one 
Film. 

Lowest 
Number  in 
any  one 
Film. 

H  25. 
A.T. 

G.P.  1282 
from 
Original  Material 

1  , 
1 

■J 

229-6 

251 

215 

Calf  449 
Prepectoral  Gland 

1  ' 

9 

2,812 

2,868 

2,756 

1  1 Q4  «0A 

J  ,  1  *j1  jOV^V 

Bull  551 
Thoracic  Gland 

V    1 0  0 

o 

2,082-5 

2,145 

2,020 

CO  Of lA  nofi 

Calf  831 
Bronchial  Gland 

I 

9 

2,222-5 

2,322 

2,123 

9.9,  QflO  finf> 

Calf  859 
Thoracic  Gland 

9 

3,705-5 

3,763 

3,648 

H  2f). 
K.M. 

Original  Material 
Human  Kidney 

1  " 

Q 

1,2.34 

1,269 

1,190 

4  J»3,UOU 

G.P.  1386 
from 
Original  Material 

I 

j  " 

O 
.3 

5,051-3 

6,102 

4,347 

r.rir.  1  oo  ooo 

H  27. 
B.D. 

G.Ps.  1216-9 
from 
Original  Material 
Human  Cervical  Glands 

1  , 
J 

9 

1,024 

1,028 

1,020 

H  28. 
C.L. 

G.Ps.  1270-1 
from 
Original  Material 
Human  Cervical  Glands 

\  , 

J  '"^ 

o 
.5 

2,253-6 

2,280 

2,210 

4!),Ut  o,.3.i<> 

Cow  143 
Milk 

1  ' 

Q 

55-5 

58 

53 

55,500 

Calf  515 
Prepectoral  and  Cervical 
Glands 

]  . 
/ 

C) 

1,901-5 

1,955 

1,848 

1  ri  A 1  ^.  AAA 

J  y,uj  i(,uuu 

H  29. 
M.F. 

G.Ps.  1328-9 
from 
Original  Material 
Human  Cervical  Glands 

I  , 
J 

c> 

1,258-5 

1,295 

1,222 

1  F.  1   AiiA  AAA 

151,UzO,UOO 

Calf  479 
Prescapular,  Pre])ectoral 
and  Cervical  Glands 

]  , 
J 

o 

3,555-5 

3,657 

3,454 

I4i;,az0,U0U' 

H  30. 
E.M. 

G.Ps.  1336-9 
from 
Original  Material 
Human  Mesenteric  and 
Bronchial  Glands 

1  , 
J  ^ 

2 

1,982 

2,157 

1,807 

158,560,000 

H  31. 
L.F. 

Original  Material 
Human  Cervical  (  ilaixls 

\  , 
/  ' 

2 

996-5 

1,055 

938 

398,n00 

77. 
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Details  of  Estimations — continmd. 


Source  of  Emulsion  or  Milk. 

Dilution 

Number 
of 
Films 
Counted. 

Number  of  Tubercle  Bacilli  per  Film. 

Estimated 
Number  of 
Tubercle  Bacilli 
per  cc.  in 
the  Undiluted 
Material. 

Virus. 

Nature  of  Material. 

of 
Sample 
before 
Counting. 

Average. 

Highest 
Number  in 
any  one 
r  ilm. 

Lowest 
Number  in 
any  one 
h  ilm. 

H  32. 

y.w. 

Original  Material 
Huma»i  Lung 

2 

1,258 

1,325 

1,191 

50,320,000 

Original  Material 
Human  Mesenteric 
Ulands 

\  . 

2 

2,935-5 

3,203 

'  2,848 

58,710,000 

Calf  487 
Prescapular  Gland 

} 

2 

3,103 

3,193 

3,012 

31,030,000 

H  36. 
M.D. 

Original  Material 
Human  Bronchial 
Glands 

}  * 

2 

1,039 

1,059 

1,019 

1,039,000 

H  10 
B.S. 

+ 
H  8 
S.C. 

Calf  689 
Lung 

1  7(7 

2 

2,510 

2,553 

2,467 

10,040,000 

Arthur  Eastwood. 
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BOVINE  VIRUSES. 
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High 

High 
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High 

High 

High 

High 

High 

Class  II. 

cn 

o 

HH 

71- 

■fl 

y. 
as 

O 

Class  I. 

2  Calves 

2  Calves 

7  Calves 

2  Chimpanzees 

4  Lemurs 

2  Goats 

G  Pigs 

9  Monkeys 

4  Paboons 

G  Hedgehogs 
6  Mongooses 
10  Dogs 

5  Cats 
1  Fowl 

2  Calves 
1  Dog 

2  Calves 

2  Calves 

o 

II 

so 

11 

Mediastinal 
Gland 

Mesenteric 
Glands 

Mediastinal 
Glands 

Mediastinal 
Gland. 

Lung 

Several  tuberculous  mesenteric  glands  were  sent.    ()i;e  large  gland 
was  entirely  caseous  and  softened.    The  others  contained  caseous 
nodules  of  Various  sizes  wliich  were  either  soft  in  the  centre  or 
gritty  on  se.;tion. 

The  specimen  sent  was  an  enlarged  mesenteric  gland  from  an  adult 
bovine;  the  gland  was  entirely  caseous,  softened,  and  slightly 
gritty. 

The  specimens  were  taken  from  a  cow  apparently  in  good  health 
when  killed.    The  carcass  was  in  js;ood  condition.    The  lung 
showed  slight  evidence  of  tuberculosis,  mainly  ])leural.  The 
mesenteric  glands  contained  highly  calcareous  irregular  nodules. 
A  mediasunal  gland  was  greatly  enlarged  and  slK)vved  one  caseous 
gritty  mass  and  numerous  large  yellow  nodules.   The  iliac  glands 
were  att'ected. 

The  specimens  were  obtained  from  a  calf  which  before  beinp;  killed 
api>eared  healthy  and  well-nourished.     The  autopsy  revealed 
tuberculosis  of  the  periioneum,  particularly  on  the  diaj)hragm, 
of  tlie  pleura,  of  the  lungs  and  spleen  (only  slight),  and  of  all  the 
lymphatic  glands.     The  mesenteric   glands,  from  which  the 
culture  used  for  experiment  was  derived,  were  not  obviously 
enlarged  but  contained  yellow  calcareous  nodules. 

The  mediastinal  glands  of  an  adult  cow  were  slightly  enlarged 
and  showed  beneath  their  capsules  yellow  nodules  and  internally 
yellow  caseous  gritty  masses  with  foci  of  softening.    The  left 
bronchial  gland  was  affected.    Lungs  and  all  other  organs  and 
glands  -were  normal. 

The  specimens  were  taken  from  a  bullock  in  good  condition  and 
only  two  tuberculous  foci  were  found  in  the  whole  body.  One 
was  a  nodule  in  the  lung,  the  size  of  a  pigeon's  egg,  tilled  with 
yellow  caseo-pus.     The  other  wa.s  a  very  enlarged  mediastinal 
gland  which  was  packed  with  yellow  gritty  tubercles  and  con- 
tained a  cavity  tilled  with  gritty  caseo-pns. 
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ABBREVIATIONS    USED  IN    THE  TABLES. 


T. 

Tuberculosis. 

G.T. 

General  Tuberculosis. 

S.T. 

Slight  Tuberculosis. 

No  T. 

No  Tuberculosis. 

D. 

Died. 

K. 

Killed  (when  in  good  health,  except  whe 

G.P. 

Guinea-pig. 

T.B. 

Tubercle  Bacilli. 

8.  and  Subcut. 

Subcutaneous. 

I.  and  Intrap. 

Intraperitoneal. 

L.F. 

Left  fore  (quarter  of  udder). 

R.H. 

Right  hind  (quarter  of  udder). 

E. 

Emulsion. 
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INTRODUCTION. 


Inoculation  experiments  witti  tubercle  bacilli  of  bovine  origin  have  been  made 

(1)  To  supply  a  basis  of  comparison  for  experiments  with  tubercle  bacilli  of  human  origin  ; 

(2)  To  determine  the  range  of  variation  in  the  virulence  of  different  strains  of  tubercle  bacilli  isolated' 

from  the  bovine ; 

(3)  To  test  the  suscejjfcibility  of  different  species  of  animals  to  the  bovine  tubercle  bacillus. 
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MATERIAL  USED  IN  THE  INVESTIGATION. 


Tuberculous  material  has  been  obtained  from  thirty 
different  bovines.  The  animals  from  which  the  material 
was  taken  were  naturally  infected  with  tuberculosis, 
infection  in  the  majority  of  the  cases  having  originated 
in  the  thorax,  in  some  through  the  alimentary  canal,  and 
in  one  case  probably  congenitally. 

The  cases  are  representative  of  the  ordinary  forms  of 
natural  tuberculosis  met  with  in  the  ox,  and  include  cases 
of  severe  general  tuberculosis,  slight  general  tuberculosis, 
and  tuberculosis  limited  to  certain  glands  ;  the  latter 
were  specially  selected  on  account  of  the  localisation  of 
the  disease  in  the  hope  that  in  such  lesions  bacilli  of  lower 


virulence  than  those,  e.g.,  obtained  from  an  animal  with 
severe  generalised  tuberculosis,  would  be  obtained. 

Inoculation  experiments  have  been  made  with  the  fresh, 
or  origin il,  material  a?  well  as  with  cultures  derived  from 
that  material. 

The  cultures  were  obtained  either  direct  from  the 
original  material  or  from  ons  of  the  animals  inoculated 
with  the  virus,  usually  the  guinea-pig;  except  in  one 
instance  all  the  caltares  have  been  grown  on  pure  serum, 
that  of  the  ox  being  most  freqiiently  employed. 

The  different  virases  are  designated  by  the  letter  B 
an:l  a  Roman  n  umeral. 


SPECIES  OF  ANIMALS  INOCULATED. 


Fifteen  different  species  of  animals  have  been  inocu- 
lated, namely,  the  ox,  the  goat,  the  pig,  the  chimpanzee, 
the  monkey  {Macac  is  rhesus),  the  baboon  [Papio  porearius). 


the  lemur,  the  dog,  the  cat,  the  rabbit,  the  guinea-pig, 
the  hedgehog,  the  mongoose,  the  rat  and  the  mouse. 


METHODS    OF  INOCULATION. 


The  methods  of  inoculation  employed  have  been  the 
intravenous,  intraperitoneal,  intramammary  and  sub- 
cutaneous.   Intramamma'y  inocalation  was  practised  on 


co  vvs  only,  chiefly  with  the  special  object  of  proiucing  a 
supply  of  tuberculoas  milk  for  fee  Uig  experimen's. 


ESTIMATION    OF  DOSES. 


In  (he  early  part  of  the  work  the  number  of  tubercle 
bacilh  present  in  the  emulsions  used  for  inoculation  was 
not  estimated  ;  in  all  the  later  experiments  an  estimate 
of  the  number  of  bacilli  in  the  emulsions  was  made  by 
Dr.  Eastwood. 

The  culture  doses  have  always  been  estimated  volu- 
metrically  in  the  follo\ving  way  : — 

The  growth  from  the  surface  of  each  ser  :m  tube  is  scraped 
oS  with  a  platinum  spatula  and  emulsified  with  a  small 
amount  of  sterile  salt  solution  between  sterihsed  ground 
glass  plates  ;  the  thick  resulting  emulsion  is  diluted 
on  the  plate  with  more  saline  and  run  into  a  sterile  test 
tube  ;  when  all  the  growths  have  been  dealt  with  in 
this  manner,  the  emulsion  is  vigorously  shaken  and  put 
on  one  side  for  about  an  hour  to  allow  all  the  larger 
unbroken  masses  to  settle.  The  supernatant  fluid  is 
then  decanted  into  a  separate  test  tube  and  four  accurately 
graduated  capillary  tubes  are  immediately  filled  from 
it.  The  tubes,  after  being  sealed  at  both  ends,  are 
centrifugalised  until  all  the  culture  has  accumulated 
at  the  bottom  of  each  tube  in  the  form  of  a  small  column. 


The  length  of  the  column  of  bacilli  and  that  of  the  com- 
bined columns  of  bacilli  and  fluid  are  then  in  each  case 
carefully  measured  with  a  lens  and  a  millimetre  scale  :  the 
average  is  taken  and  expressed  as  a  ratio. 

Having  determined  the  relative  volumes  of  bacilli  and 
fluid  in  the  emulsion,  the  amo-nt  of  emulsion  necessary 
for  a  given  dose  can  be  rea:lily  calculated;  for  example, 
if  a  dose  of  10  milligrammes  is  required  and  the  emulsion 
co:itains  1  volume  of  bacilli  in  40,  0'4  cubic  centimetre  is 
taken  ;  for  a  dose  of  1  milligramme  0'4  cubic  centimetre 
is  diluted  to  10  cubic  centimetres  and  1  cubic  centimetre 
of  the  dilution  inoculated ;  or  for  a  do;e  of  O'OOl  milli- 
gr  ..mme  1  cubic  centimetre  of  the  latter  dilution,  equivalent 
to  1  milligramme  of  culture,  is  diluted  to  1,(00  cubic 
cantimetres  and  1  cubic  centimetre  inoculated ;  and  so  on 
for  smaller  doses. 

The  doses  are  expressed  in  milhgrammes,  but  in  reality 
cubic  milhmeties  would  be  more  correct.  The  method, 
however,  gives  a  result  which  is  in  close  agreement 
with  that  given  by  the  gravimetric  method  as  was  shown 
in  one  case  in  which  the  culture  was  first  weighed  and 
then  estimated  by  the  volumetric  method. 
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INOCULATION   EXPERIMENTS   WITH  THE  OX. 
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INOCULATION  EXPERIMENTS  WITH  THE  OX 


Inoculation  experiments  with  emulsions  of  tuberculous 
tissues  have  been  made  with  the  first  five  viruses  only 
(B.  L,  B.  IL.  B.  III..  B.  IV.  and  B.  V.). 

Four  of  these  viruses  were  emulsified  and  inoculated 
direct  into  bovines,  other  bovines  being  subsequently 
inoculated  from  the  tissues  of  one  of  the  first  experi- 
mental animals. 

In  the  case  of  Virus  B.  I.  the  original  material  was 
inoculated  into  a  series  of  twenty-four  guinea-pigs,  and 
from  eight  of  these  an  emulsion  was  made  which  was 
inoculated  into  Cow  18  and  Heifers  8  and  24.  From  one 
of  the  other  guinea-pigs  (No.  14),  inoculated  with  the 
original  material  of  Virus  B.  I.,  a  culture  was  isolated, 
and,  when  it  was  57  days  old,  inoculated  into 
Cow  40  and  Heifers  10  and  12  ;  the  virus  subsequently  was 
carried  on  from  the  cow  through  a  long  series  of  bovines, 
each  animal  being  inoculated  with  the  tuberculous  tissues 
of  the  one  immediately  preceding  ;  the  virus  from  Cow  40 
was  passed  also  through  a  series  of  pigs,  and,  from  the 
tuberculous  lesions  produced  in  two  of  these,  calves 
(four  altogether)  were  inoculated  subcutaneously. 

The  virulence  of  the  other  viruses,  which  have  been 
inoculated  into  bovines,  has  been  estimated  by  means 
of  cultures  only.  Cultures  from  the  first  five  viruses  have 
also  been  inoculated  into  bovines. 

The  total  age  of  the  cultures  has  varied  from  73  to 
642  days,  but  the  subcultures  inoculated  have  generally 
been  about  three  weeks  old. 

The  experimental  results  are  considered  under  the 
different  modes  of  inoculation. 

Intravenous  Inoculations. 

The  animals,  four  in  number,  inoculated  intravenously 
have  all  been  adult  heifers. 

Two,  inoculated  with  the  emulsion  of  the  tuberculous 
organs  of  the  guinea-pigs  (Virus  B.  I.),  developed  an  acute 
miliary  tuberculosis  of  the  lungs,  one  dying  in  18  days,  the 
other  having  to  be  killed  when  ill  25  days  after  inoculation. 

One  of  the  other  heifers  was  inoculated  with  an  emulsion 
made  from  the  udder  of  C  ow  40.  This  animal  remained 
well  and  was  killed  in  good  health  115  days  after  inocula- 
tion ;  the  lungs  contained  a  large  caseating  mass  and 
some  small  caseous  nodules,  and  the  thoracic  glands 
caseo-calcareous  nodules  ;  there  was  no  disease  elsewhere. 
A  heifer  (No.  30)  inoculated  subcutaneously  with  an  equiva- 
lent dose  of  the  same  emulsion  was  much  more  severely 
affected. 

The  remaining  heifer  (No.  10),  was  inoculated  intrave- 
nously with  5  cc.  of  the  emulsion  of  culture  used  to  inoculate 
Cow  40  ;  it  became  ill  and  was  killed  on  the  37th  day  ; 
the  lungs  and  thoracic  glands  were  packed  with  miliary 
tubercles,  and  there  were  a  few  small  tubercles  in  the 
liver,  spleen  and  kidneys. 

Intraperitoneal  Inoculations. 

One  calf  was  inoculated  intraperitoneally  with  an  emul- 
sion containing  205,300  tubercle  bacilli  ( Vii-us  B.  II. ),  made 
from  the  local  lesion  and  prescapular  gland  of  Heifer  66;  it 
was  killed  188  days  after  and  showed  chronic  tuberculous 
peritonitis,  caseo-calcareous  tuberculosis  of  some  of  the 
abdominal  and  thoracic  lymjihatic  glands  and  one  loosely 
pedunculated  body  on  the  pleura.  A  calf  inoculated  at 
the  same  time,  and  with  an  equivalent  dose  of  the  emulsion, 
developed  a  local  lesion  only. 

Intramammary  Inoculations. 

Nine  cows  have  been  inoculated,  each  in  two  quarters 
of  the  udder,  with  emulsions  of  tuberculous  tissues,  and 
one  with  culture.  Seven  of  the  animals  inoculated  with 
tissue  emulsions  died  or  were  killed  when  very  ill  in 
periods  varying  from  32  to  48  days.  They  became  ill  very 
soon  after  inoculation,  the  illness  running  a  very  cha- 
racteristic course  {see,  e.g..  Cow  4,  pager20) ;  the  inoculated 
quarters  and  nearest  glands  underwent  very  great  enlarge- 
ment. 
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On  post-mortem  examination  the  disease  in  four  of  the 
animals  had  not  extended  beyond  the  nearest  glands  ;  in 
the  others  there  was  early  tuberculosis  in  the  internal 
organs. 

One  of  the  other  cows  (No.  74)  died  297  days  after 
inoculation  ;  she  had  remained  well  until  within  a  few 
weeks  of  her  death  ;  on  post-mortem  examination,  besides 
chronic  tuberculosis  of  the  udder  and  nearest  glands,  very 
extensive  tuberculosis  of  the  lungs,  thoracic  and  mesen- 
teric glands  and  the  tonsils  was  found  ;  the  lesions,  and. 
the  milk  which  was  withdrawn  from  the  udder  after  her 
death,  were  swarming  with  tubercle  bacilli. 

This  cow  was  tested  with  tuberculin  three  times  during 
the  experiment  and  on  each  occasion  there  was  a  local 
reaction  but  no  rise  of  temperature. 

The  remaining  cow  (No.  172)  was  killed  in  good  health,. 
399  days  after  she  was  inoculated  ;  the  udder  and  nearest 
glands  showed  chronic  tuberculosis  and  there  was  one 
tubercle  in  each  suprarenal  body. 

This  cow  was  inoculated  with  an  emulsion  made  from 
the  local  lesion  and  prescapular  gland  of  Calf  138  (Virus 
B.  IV.)  and  received  ajjproximately  the  same  number  of 
tubercle  bacilli  {i.e.  14-07  milhon)  as  Cow  164,  which  was 
inoculated  with  an  emulsion  of  the  tuberculous  organs 
of  guinea-pigs,  inoculated  at  the  same  time  and  with  some 
of  the  same  emulsion  as  Cow  172.  Cow  164  was  killed 
in  a  dying  condition  47  days  after  inoculation,  and  showed 
extensive  tuberculosis  of  the  udder  and  nearest  glands  and 
early  general  tuberculosis. 

Other  examples  could  be  given  of  a  virus  taken  direct 
from  calcareous  and  retrogressive  bovine  lesions  pro- 
ducing very  much  less  eiiect  than  the  same  virus  after  it 
has  been  passed  through  the  body  of  the  guinea-pig, 
although  in  each  case  the  number  of  bacilli  inoculated 
has  been  the  same. 

The  cow  (No.  40\  inoculated  with  culture  (dose  not 
estimated  but  probably  very  small),  was  killed  when  well 
92  days  after  inoculation  ;  the  udder  and  neiahboui'ing 
glands  were  very  large  and  extensively  tuberculous,  and 
there  were  numerous  tubercles  in  the  lungs  and  two  small 
nodules  in  a  bronchial  gland.  The  virus  from  this  cow 
was  subsequently  passed  through  a  long  series  of  bovines. 
{See  Table  1a). 

Subcutaneous  Inoculations. 
Calves  Inoculated  toith  Tissue  Emulsions. 

Twenty  three  calves  have  been  inoculated  sub- 
cutaneously with  emulsions  of  tuberculous  tissues,  the 
doses  of  bacilli  varying  from  542  million  to  so  small  a 
number  that  none  could  be  demonstrated  after  prolonged 
microscopic  search.  Five  of  the  calves  died  or  were  killed 
when  dying  in  periods  varying  from  35  to  71  clays  and 
showed  severe  generalised  tuberculosis.  Another,  a  much 
older  animal  than  the  others,  inoculated  with  the  largest 
dose,  was  killed  when  ill  160  days  after  inoculation  and 
found  to  bf^  suffering  from  slowly  progressing  general 
tuberculosis.  The  other  rviiimals  remained  well  and  were 
killed  i  i  periods  varying  from  78  to  202  days  ;  in  one 
there  was  a  local  lesion  only  ;  in  others  slowly  progressing 
general  tuberculosis  and  between  these  tuberculosis  of 
every  intermediate  desire?  of  severity. 

The  calf  in  which  a  local  lesion  only  was.  found  was 
inoculated  with  an  emulsion  made  from  the  prescapular 
gland  of  Heifer  66  (Virus  B.  II.)  the  dose  of  tubercle  bacilli 
being  205  thousand.  The  heifer  from  which  the  emulsion 
was  made  although  inoculated  with  a  smaller  number  of 
tubercle  bacilli  (1330)  than  the  calf,  taken  from  older  and 
more  calcareous  lesion ;.  developed  a  mild  form  of  general 
tuberculosis. 

The  result  in  Calf  134,  therefore,  seemed  to  indicate 
that  the  virus,  during  its  residence  in  Heifer  66,  had  under- 
gone some  diminution  in  virulence.  In  order  to  ascertain 
whether  this  were  the  case  or  not,  .50  milligrammes  of  the 
culture  which  had  been  isolated  direct  from  the  local 
lesion  of  Calf  134  were  inoculated  into  a  calf,  with  the 
object  of  comparing  the  effect  produced  by  it  with  that 
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produced  in  another  calf  by  50  milligrammes  of  ths  culture 
isolated  from  Heifer  66.  The  latter  calf  died  in  26  days 
■of  a  verv  acute  miliary  tuberculosis.  The  calf  inoculate  I 
■with  culture  from  Calf  134  was  killed  after  the  same  inter- 
val of  time,  when  it  was  very  ill,  but  not  djdng  ;  the  post- 
mortem examination  showed  general  miliary  tuberculosis, 
but  of  a  less  severe  type  than  that  which  resulted  in  the 
calf  inoculated  with  culture  from  the  heifer  ;  the  differ- 
ence, however,  in  the  two  animals  was  not  greater  than 
might  have  occurred  if  both  had  been  inoculated  with  ecpal 
amounts  of  the  same  culture. 

Rabbit  experiments  with  the  two  cultures  showed  no 
decrease  in  virulence. 

These  results  clearly  demonstrate  that  the  great  majority 
of  the  tubercle  bacilli  in  the  emulsion  made  from  the  pre- 
scapular  gland  of  Heifer  66  were  either  dead  or  dying. 

That  this  was  the  case  is  I  think  further  shown  in  two  of 
the  animals  of  the  series  inoculated  with  the  virus  from 
Calf  134  after  it  had  been  passed  through  two  series  of 
guinea-pigs. 

Two  of  the  guinea-pigs  inoculated  with  the  pus  from 
the  local  lesion  of  Calf  134  were  killed,  and  separate  emul- 
sions made  from  their  tuberculous  organs  and  glands. 
Equal  amounts  of  each  emulsion  were  inoculated  intra- 
peritoneally  into  two  guinea-pigs,  and,  fourteen  days 
later,  from  the  four  guinea-pigs  thus  inoculated  an  emul- 
sion was  made  which  was  very  rich  in  bacilli,  a  rapid  count 
giving  the  high  total  of  235,740,000  per  cubic  centimetre. 

With  this  emulsion  four  calves  (including  Calf  178  and 
€alf  158)  and  two  goats  were  inoculated  subcutaneously. 
(See  Table,  2b.) 

Calf  178  was  inoculated  with  approximately  the  same 
number  of  tubercle  bacilli  as  Calf  134  ;  the  post-mortem 
examination  showed  a  local  lesion,  great  enlargement, 
fibrosis  and  necrosis  of  the  prescapular,  prepectoral, 
thoracic  and  portal  glands,  and  caseous  nodules  in  all 
the  organs  (except  the  kidneys). 

In  Calf  158  inoculated  with  only  5,000  tubercle  bacilU, 
the  disease  had  spread  from  the  prescapular  gland  to  one 
of  the  thoracic  glands. 

The  results,  therefor?,  with  tissue  emulsions  support  the 
conclusion  arrived  at  from  the  culture  experiments — that 
the  sHght  amount  of  disease  in  Calf  134  was  due  to  lack 
of  vitality  in  the  bacilli  inoculated  and  not  to  attenuation 
■of  the  virus. 

It  might  be  said  that  Calf  134  was  a  specially  resistant 
animal,  but  another  calf  inoculated  intraperitoneally 
with  an  equal  amount  of  the  same  emulsion  showed 
tuberculosis  which  had  extended  only  to  the  nearest 
glands,  none  of  the  organs  being  affected. 

An  Immunity  Expzriment. 

One  of  the  calves  (No.  140)  inoculated  with  a  tissue  emul- 
sion was  made  the  subject  of  an  immunity  experiment.  This 
animal  was  inoculated  subcutaneously,  when  fifteen  and  a 
half  weeks  old,  with  an  emulsion  made  from  the  prescapu- 
lar gland  of  Calf  120  (dose,  100,000  tubercle  bacilli). 
From  this  inoculation  the  animal  made  apparently  a 
■complete  recovery. 

One  hundred  and  fifty-nine  days  after  the  first  in- 
oculation the  calf  was  re -inoculated  subcutaneously 
with  25  milhgrammes  of  culture  from  the  original  material 
of  Virus  B.IV. 

The  inoculation  gave  rise  to  phenomena,  local  oedema 
and  high  temperature,  similar  to,  but  of  much  greater 
severity  than,  those  which  follow  the  inoculation  of  tuber- 
culin in  a  tuberculous  animal.  The  calf  completely 
recovered  from  this  inoculation,  whilst  another  calf 
inoculated  with  haK  the  dose  developed  severe  general 
tuberculosis.  Subsequent  inoculations  of  50,  100  and 
229  milhgrammes  of  culture  at  intervals  of  215,  481,  and 
566  days  after  the  primary  inoculation  respectively,  with 
the  production  in  each  case  of  nothing  more  than  a  local 
swelling  and  transient  illness,  demonstrated  conclusively 
the  high  degree  of  immunity  induced  in  this  animal. 

Calves  inoculated  with  Culture. 

Cultures  from  twenty-one  diSerent  bovine  viruses, 
liave  been  inoculated  into  calves. 

Fifty-three  calves  altogether  have  been  inoculated 
thirty-five  with  50  milligrammes,  two  with  25  milli- 
grammes, twelve  with  10  milligrammes,  one^  with  5 
millig-ammes,  and  two  with  very  small  doses,  i.e.,  O'Ol 
r.nd  0-02  milhgrammes  respectively. 


Thirty-three  of  the  calves  inoculated  with  50  milli- 
grammes of  culture  (represe  iting  nineteen  distinct 
viruses),  dL?d  or  were  killed  when  dying,  in  periods  varying 
from  18  to  76  days  ;  only  one  of  these  lived  for  76  days, 
the  duration  of  life  in  the  other  cases  varying  from  18 
to  47  days  ;  of  the  remaining  two,  one  was  killed  when  Ul, 
14  days  after  inoculation  (for  dissemination  of  tubercle 
bacilli),  the  other.  Calf  240,  was  killed  in  good  health 
54  days  after  inoculation.  With  the  exception  of  the 
latter  all  the  calves  developed  general  progressive  tuber- 
culosis of  a  very  severe  type. 

Calf  240  showed  a  small  local  abscess,  tuberculosis  of  the 
nearest  glands,  fairly  numerous,  small  tubercles  in  the 
lungs,  and  about  thirty  in  the  spleen. 

The  result  in  this  calf  was  exceptional,  and  is  the  only 
instance  in  which  the  inoculation  of  50  milligrammes  of 
culture,  has  not  been  followed  by  general  progressive 
tuberculosis. 

Fifty  milligrammes  of  the  same  culture,  but  of  a  later 
generation,  inoculated  into  another  calf,  caused  death 
from  acute  tuberculosis  in  32  days.  So  that  the  most 
probable  explanation  of  the  mild  type  of  disease  in  Calf 
240  is  that  this  animal  was  possessed  of  a  high  degree  of 
resistance. 

Two  calves  have  been  inoculated  each  with  25  milli- 
grammes of  culture  (Viruses  B  VI.  and  X.);  one  with 
12-5  (Virus  B  IV.),  and  one  with  5"0  milligrammes 
(Virus  B  XVI. )  ;  all  these  animals  were  killed  when  ill  42 
to  60  days  after  inoculation  ;  the  calf  which  received 
5'0  milligrammes  was  quite  as  severely  affected  as  thosa 
which  received  25  milligrammes. 

Twelve  calves  have  each  been  inoculated  with  10 
milligrammes  of  culture ;  four  were  inoculated  with 
culture  from  Virus  B  XVIII.  and  two  with  culture  from 
each  of  the  four  viruses,  B  V.,  IX.,  XXIII.,  and  XXIV. 
Eight  of  the  calves  died  in  periods  varying  from  33  to  53 
days  of  acute  generalised  tuberculosis.  The  other  four 
were  killed  after  90  days  ;  one  was  ill  when  killed  and 
showed  slowly  progressing  generalised  tuberculosis  ;  the 
others  were  in  good  condition,  and  although  there  was 
tuberculosis  disseminated  all  ov^er  the  body  the  lesions 
had  a  definitely  retrogressive  character ;  in  one  the 
tubercles  were  very  minute  and  were  comparable  to 
those  often  produced  in  calves  by  bacilli  of  much  lower 
virulence. 

One  of  the  two  pairs  of  calves  used  for  Vu-us  B  XVIII. 
was  inoculated  with  a  culture  which  had  been  grown 
for  209  days  on  glycerin  media ;  the  other  pair  was 
inoculated  with  culture  which,  since  isolation,  had*  been 
grown  on  pure  serum  ;  the  calves  inoculated  with  the 
glycerin  cultures  developed  a  much  more  severe  type  of 
disease  than  those  inoculated  with  the  serum  cultures. 

In  the  case  of  two  viruses  very  small  doses  of  culture 
were  inoculated ;  this  was  done  in  order  to  compare  the 
activity  of  bacilli  in  cultures  with  that  of  bacilli  in 
emulsions  of  tuberculous  tissues. 

Calf  202  was  inoculated  to  compare  with  Calf  144  ; 
the  former  animal  received  O'Ol  milligramme  of  culture, 
the  latter  2-82  cubic  centimetres,  con  taming  4,500,000 
tubercle  bacilli  of  an  emulsion  made  from  the  original 
material  of  Virus  B  V. 

One  milligramme  of  culture  has  been  estimated  to 
contain  from  5,000  to  9,000  million  tubercle  bacilli,  there- 
fore Calf  202  received  from  10  to  20  times  as  many  bacilli 
as  Calf  144. 

In  Calf  144,  besides  a  local  lesion  and  tuberculous 
adjacent  glands,  there  were  nodules  in  the  liver,  spleen, 
and  lungs,  and  the  thoracic,  hepatic  and  cojliac  glands 
were  tuberculous. 

In  the  calf  inoculated  with  culture  the  disease  had  not 
extended  teyond  the  nearest  gland. 

Calf  210  was  inoculated  to  compare  with  Calves  108 
snd  112;  all  three  showed  slight  general  tuberculosis, 
and  it  is  interesting  to  note  that  Calf  210  was  not  more 
severely  afiected  than  Calves  108  and  112,  although  it 
received  many  more  bacilli  than  these  animals. 

Bacilli  contained  in  emulsions  of  tuberculous  -tissues 
appear,  therefore,  to  be  more  effective  than  bacilli  which 
have  been  grown  in  pure  culture. 

Adult  Bovines.  -i 
Inoculated  with  tissue  Eniuls'ons. 
Nine  adult  bovines,  three  of  which  were  shorthorns, 
have  been  inoculated  subcutaneously  with  tissue  emul- 
sions.   Two   inoculated   with   an   emulsion,    dcse  not 


estimated  but  prol  ahly  large,  made  from  the  original 
material  of  Virus  B  II.,  were  killed  when  ill  after  35  and  48 
days  and  found  to  have  general  progressive  tuberculosis. 

None  of  the  other  animals  became  ill,  and  when  killed  in 
periods  varying  from  62  to  147  days  had  increased  con- 
siderably in  weight ;  in  one  the  disease  had  not  extended 
beyond  the  nearest  glands ;  in  another  there  were, 
besides  a  local  lesion  and  a  tuberculous  prescapular 
gland,  a  few  caseous  nodules  in  the  thoracic  glands  ;  all 
the  others  (excluding  Heifer  28)  had  slight  disseminated 
tuberculosis,  in  all  cases  apparently  retrogressive. 

Heifer  28  was  inoculated  subcutaneously  with  1 1  cc.  of  an 
emulsion  containing  116,660  tubercle  bacilli,  made  from 
the  precrural  gland  of  Heifer  30  ;  the  inoculation  was 
followed  by  a  local  oedema  lasting  seven  to  ten  days, 
similar  to  that  ordinarily  seen  in  an  animal  reacting  to 
tuberculin. 

The  post-mortem  examination  showed  no  trace  of 
tuberculosis  at  the  seat  of  inoculation,  and  only  two  small 
tubercles  in  the  prescapular  gland,  whereas  the  two 
animals,  a  shorthorn  heifer  and  a  Jersey  calf,  inoculated 
at  the  same  time  and  with  equivalent  doses  of  the  same 
emulsion  developed  good  local  lesions  and  large  prescapu- 
lar glands.  In  the  thorax,  however,  there  was  well 
marked  tuberculosis ;  the  left  lung  contained  a  large 
caseous  nodule  and  a  few  scattered  tubercles  ;  the  left 
bronchial  gland  was  gi'eatly  enlarged  and  caseous  through- 
out ;  the  mediastinal  glands  were  also  tuberculous  ;  other 
organs  and  glands  were  normal. 

The  unusual  distribution  of  the  lesions  in  this  animal, 
and  their  appearance,  pointed  to  inhalation  tuberculosis, 
and  suggested  a  prorjable  explanation  of  the  absence  of 
any  local  disease — that  the  animal  had  acquired  during 
the  progress  of  a  natural  infection  a  degree  of  immunity 
sufficient  to  destroy  the  small  number  of  bacilli  introduced 
experimentally  under  the  skin. 


Adult  Bovine.s. 

Inocvlated  ivilh  Culture. 

Heifer  12  was  inoculated  subcutaneously  with  5  cc.  of 
the  same  emulsion  of  culture  used  to  inoculate  Heifer  10 
and  Cow  40.  The  animal  remained  well  and  was  killed 
95  days  after  inoculation  ;  on  post-mortem  examination 
very  little  was  found  in  this  animal  beyond  the  nearest 
glands. 

Bull  88,  when  he  was  two  years  old,  was  inoculated  at 
the  same  time  and  with  the  same  dose  of  culture,  i.e.,  50 
milligrammes,  as  Calf  224.  The  calf  died  42  days  after 
inoculation  of  severe  general  tuberculosis,  and  the  bull  was 
killed  after  about  the  same  interval  of  time  in  order  to 
compare  the  extent  and  the  severity  of  the  disease  in  the 
two  animals.  It  was  found  that  both  in  extent  of  dis- 
tribution and  in  the  number  of  tubercles  in  individual 
organs  and  glands  the  disease  was  less  severe  in  the  bull 
than  in  the  calf ;  many  of  the  lymphatic  glands  in  the 
former  animal  were  unaffected,  whereas  those  of  the  calf 
were  all  severely  affected;  moreover,  the  general  health  of 
the  bull  was  scarcely  altered,  and  smear  prej^arations  from 
its  lesions  showed  tubercle  bacilli  to  be  very  scanty. 

Other  experiments,  with  tissue  emulsions,  have  also 
shown  that  the  adult  ox  is  very  much  more  resistant  to 
tuberculosis  than  the  calf. 


An  Experiment  to  asceriain  ivhHher  tuberde  baciUi  are 
excreted  in  the  milk  of  a  tuberculous  cow  with  a 
normal  udder. 

The  third  adult  animal,  a  cow  in  full  milk,  was  rendered 
tuberculous  with  the  object  of  asccrtaitiiag  whether 
tubercle  bacilli  are  excreted  in  the  milk  from  a  tuberculous 
cow  with  a  normal  udder. 

The  cow  was  inoculated  subcutaneously,  on  S?pt'^mber 
2nd,  lOO'),  with  100  mg.  of  culture  obtained  from  Guinea- 
pig  1015  (Virus  B.  VI.)  and  her  milk  was  used  subse- 
quently to  inoculate  forty  guinea-pigs  and  to  feed  two  pigs. 

Before  inoculation  she  was  tested  with  tuberculin  and 
her  milk  was  inoculated  into  eight  guinea-pigs,  two  from 
each  C[uarter  ;  in  each  test  the  result  was  negative. 

After  inoculation  five  series  of  eight  guinea-pigs  were 
inoculated,  each  with  five  cubic  centimetres  of  milk,  two 
from  each  cjuarter,  at  intervals  of  seven,  sixteen,  twenty- 
one,  twenty-eight,  and  thirty  days  respectively. 

Each  of  the  two  pigs  wars  fed  with  milk  for  a  week,  one 
from  the  16th  to  the  23rd,  (/.e.,  during  the  third  week 
after  the  inoculation  of  the  cow),  the  other  from  the  23rd 
to  the  30th  of  September,  no  other  food  during  these 
periods  being  given. 

The  cow  died  suddenly  on  October  2nd,  1905,  30  days 
after  inoculation.  The  post-mortem  examination  showed' 
death  to  be  due  to  acute  tuberculosis  ;  the  udder  was 
normal  to  the  naked  eye. 

Results  of  the  Inoculation  of  the  Milk : — Of  the  first 
series  of  guinea-pigs  {see  Table,  page  228. )  four  died  ;i 
short  time  after  inoeulation  and  showed  no  sign  of 
tuborcidosis.  Tlie  remaining  four  w-re  killed;  one  was 
healthy;  the  othe  -  three  were  tuberculous. 

In  the  second  series  of  guinea-pigs  four  died  too  early 
for  the  development  of  tuberculosis  (in  the  local  lesion 
of  one  tubercle  bacilli  were  found).  The  other  four 
were  killed  six  weeks  after  ino  ulation;  two  were 
healthy  and  two  tuberculous. 

In  the  third  series  seven  died  and  one  was  killed ;  of 
the  former  six  were  tuberculous,  while  the  seventh  died 
too  soon  for  tuberculosis  to  develop ;  the  guinea-pig  that 
was  killed  was  healthy. 

In  the  fourth  and  fifth  series  all  the  guinea-pigs  died; 
two  in  the  latter  series  were  eaten  by  their  companions; 
the  other  showed  tuberculosis,  in  no  case  very  severe. 

The  two  pigs  were  killed  82  and  75  days  respectively 
after  the  commencement  of  the  feeding  and  were  found 
to  be  free  from  tuber.mlosis. 

General  Fesiilts : — The  inoculation  experiments  show 
that  the  milk  was  capable  of  setting  up  tuberculosis  in 
guinea-pig-i  at  the  end  of  the  first  week  and  on  every 
subsequent  occasion  until  the  death  of  the  cow.  It  may 
be  concluded  therefore  that  the  milk  of  a  tuberculous 
cow,  without  tuberculous  disease  of  the  udder,  is  liable 
to  contain  tubercle  bacilli  should  tubercle  bacilli  ever 
gain  access  to  the  general  circulation. 

In  this  case,  although  the  number  of  tubercle  bacilli 
circulating  in  the  blood  stream  was  probably  very  large, 
larger  than  would  ever  be  present  in  natural  conditions, 
nevertheless  only  a  small  number  of  bacilli  appear  to 
have  been  excreted  in  the  milk,  as  sho-\vn  in  the  com- 
i:)aratively  mild  type  of  disease  in  mcsfc  of  the  guinea- 
pigs  inoculated  and  in  the  failure  to  infect  pigs  by 
feeding. 

In  a  recent  experiment,  full  details  of  wliicli  will  be 
given  iir  a  subsequent  Report,  ;it  lias  been  shown  that 
tubercle  bacilli  of  human  origin,  nossessed  of  slight  virulence 
for  the  liovine,  arv  excreted  in  the  milk  of  a  cow  within  24 
hours  of  their  subcutaneous  inoculation  on  the  leftside  of 
the  neck. 
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-GENERAL    DESCRIPTION    OF    THE    EFFECTS    PRODUCED    IN    THE    BOVINE    BY  THE 
SUBCUTANEOUS  INOCULATION  OF  THE  BOVINE  TUBERCLE  BACILLUS. 


When  a  calf  is  inoculated  subcutaneously  with  50 
milligrammes  of  culture  a  lesion  soon  develops  at  the  seat 
of  inoculation  ;  usually  at  the  end  of  twenty-four  hours 
there  is  appreciable  thickening  of  the  subcutaneous 
tissues  ;  this  gradually  increases,  and  may  finally  grow 
into  a  tumour  of  considerable  dimensions  ;  when  the 
tumour  is  very  large  there  is  usually  considerable  oedema 
around  its  lower  part  and  also  aroimd  the  prescapular 
gland  and  in  the  dewlap,  and  the  muscles  between  the 
tumour  and  nearest  glands  are  often  thickened  and 
infiltrated.  The  skin  over  the  tumour  is  hot  and  the 
surface  frequently  dry,  scaly,  and  fissured,  drops  of  serum 
exuding  from  the  cracks  ;  sometimes  the  skin  over  the 
tumour  breaks  down  and  a  deep  foul-smelling  ulcer 
ultimately  forms,  which  communicates  with  a  cavity 
in  the  centre  of  the  tumour. 

The  tumour,  at  first  uniformly  hard,  towards  the  end 
of  the  experiment  often  has  a  softer  doughy  consistence 
in  the  thicker  portion,  or  it  may  become  uniformly 
softened  and  assume  a  globular  shape. 

The  prescapular  gland  can  generally  be  felt  to  be 
•enlarged  two  or  throe  days  after  inoculation  ;  it  pro- 
gressively increases  in  size  and  finally  forms  a  firm,  egg- 
shaped  tumour  measuring  4  to  5  inches  in  length  ;  it  is 
generally  moveable,  but  may  be  adherent  to  the  tumour 
and  the  surrounding  muscles. 

Other  lymphatic  glands  adjacent  to  the  lesion,  e.g.,  the 
prepectoral  and  some  of  the  cervical,  are  often  felt  to  be 
enlarged  during  life. 

The  general  condition  of  the  animal  usually  remains 
unaltered  during  the  first  two  or  three  weeks  ;  the  first 
sign  of  ill-health  to  appear  is  some  roughening  of  the  coat ; 
then  the  animal  begins  to  lose  flesh  ;  the  respirations 
increase  in  frequency  and  the  animal  dies  showing  all  the 
signs  of  an  acute  pneumonia  ;  the  respiratory  troubles 
may  be  ^dden  in  their  onset  or  gradual.  The  temperature 
generally  rises  suddenly  about  the  seventh  to  the  eleventh 
day  ;  sometimes  the  rise  is  more  gradual  or  there  may  be 
a  sudden  rise  after  some  preliminary  fluctuations. 

At  the  post-mortem  examination  the  following  appear- 
ances are  seen :  the  local  lesion  is  found  to  be  composed 
-of  a  subcutaneous  mass  of  firm  yellow  caseo-necrotic 
tissue  intimately  adherent  to  and  infiltrating  the  skin 
and  muscles  on  either  side  ;  in  the  centre  of  the  mass 
there  is  often  a  small  cavity  containing  serous  fluid  and 
caseous  flocculi,  or  there  may  be  merely  a  series  of 
small  spaces  filled  with  serous  fluid ;  sometimes  the 
greater  part  of  the  mass  undergoes  colliquative  necrosis 
and  a  large  cyst  is  formed  lined  internally  with  caseous 
substance,  and  filled  with  watery  fluid  containing  caseous 
"flakes.  ' 

The  muscles  under  the  tumour  are  infiltrated  to  a  vary- 
ing depth  and  are  fibroid  and  closely  beset  with  caseous 
aedules ;  lymphatic  vessels  between  the  local  tumour 
and  adjacent  glands  are  frequently  thickened  and  caseous, 
the  infiltration  often  extending  into  the  muscles  around. 

The  two  nearest  glands,  the  prescapular  and  spherical 
prepectoral  glands,  are  composed  throughout  of  dense 
pinkish  yellow  homogeneous  caseous  substance  which  may, 
if  the  animal  has  hved  some  time,  contain  calcareous  grains. 
Many  of  the  cervical  glands  may  wholly  or  in  part  resemble 
the  prescapular. 

The  appearance  of  the  lesions  in  the  internal  organs 
depends  to  a  large  extent  upon  the  duration  of  life  of  the 
animal. 

When  the  animal  has  lived  a  short  time  only  all  the 
organs  contain  typical  mihary  tubercles   with  caseous 


centres,  always  more  numerous  in  the  lungs,  liver  and 
spleen  than  in  the  kidneys ;  the  tissue  of  the  lungs  is  exten- 
sively consolidated,  the  cephalic,  right  middle  and  antero- 
ventral  portions  of  the  caudal  lobes  being  dark  red  and 
often  quite  airless  ;  the  bronchi  in  these  consolidated  lobes 
become  filled  with  muco-pus. 

The  thoracic,  portal  and  coeliac  glands  are  enlarged  and 
show  their  cortices  often  uniformly  tuberculous,  but  in  a 
less  advanced  stage  of  caseation  than  the  prescapular ; 
all  other  lymphatic  glands  contain  discrete  caseating 
miliary  tubercles,  the  renal  and  lumbar  glands  always 
containing  more  than  the  peripheral  lymphatic  glands. 
Tubercles  are  also  found  on  the  omentum  and  pleura,  in 
the  intestine,  suprarenal  bodies,  heart,  gall-bladder  and 
trachea. 

In  animals  which  live  a  longer  time,  but  finally 
succumb,  the  distribution  of  the  disease  is  the  same  but  the 
lesions  in  the  organs  and  glands  are  larger,  more  advanced 
in  caseation  and  frequently  contain  calcareous  grains. 
In  the  lungs,  nodules  often  coalesce,  or  hepatised  patches 
become  tuberculous,  and  large  caseating  masses  may  be 
found  affecting  the  whole  or  a  part  of  a  lobule.  Although 
the  lungs  are  usually  more  severely  affected  than  the  spleen 
and  liver,  occasionally  the  reverse  obtains  ;  the  calves  in 
these  cases  become  progressively  more  and  more  emaciated 
and  die  wthout  any  very  marked  signs  of  respiratory 
trouble. 

The  inoculation  of  smaller  doses  of  culture,  or  of 
tissue  emulsion,  has  frequently  given  rise  to  effects  as 
severe  as  those  above  described.  On  several  occasions  a 
more  chronic  but  still  progressive  form  of  general  tubercu- 
losis has  been  estabUshed.  In  these  cases  the  disease  is 
not  so  widespread  in  its  distribution  and  many  of  the 
peripheral  lymphatic  glands,  the  kidneys,  suprarenal 
bodies,  tonsils,  intestines,  trachea,  etc.,  which  are  so  fre- 
quently found  to  be  tuberculous  in  calves  inoculated 
with  50  mg.  of  culture,  are  often  normal.  The  nodules 
in  the  affected  organs,  frequently  very  large,  have  dense 
fibrous  capsules  and  softened  caseous  contents  ;  on  the 
serous  surfaces  of  the  liver  and  lungs,  as  also  on  the  parietal 
pleura  and  occasionally  on  the  peritoneum,  typical  "  perl- 
sucht"  growths  may  be  observed ;  in  none  of  the  experi- 
ments, however,  with  the  bovine  tubercle  bacillus  have 
these  developed  to  the  same  extent  as  they  often  do  in 
natural  infections  or  as  they  did  in  the  case  of  a  heifer 
inoculated  with  a  virulent  culture  of  human  origin.  The 
glands  adjacent  to  the  local  lesion,  the  thoracic,  portal 
and  coeliac,  show  the  same  relative  differences  in  the  degree 
of  caseation  as  in  the  50  mg.  inoculations,  but  fibrotic 
and  calcareous  changes  are  more  pronounced. 

In  many  cases,  particularly  after  the  inoculation  of 
small  doses  of  tissue  emulsions,  a  very  mild  form  of 
tuberculosis  has  been  produced  and  the  general  health  of 
the  animal,  save  for  a  transient  rise  of  temperature,  has 
remained  unaffected.  In  these  cases  neither  the  local 
lesion  nor  the  adjacent  glands  become  very  large  and 
after  a  time  gradually  begin  to  diminish  in  size  ;  the  local 
lesion  remains  uniformly  hard  or  xmdergoes  softening. 
On  post-mortem  examination  the  local  lesion  is  found 
to  be  composed  of  dense  caseo-calcareous  substance 
surrounded  by  fibrous  tissue  or  to  be  a  cyst  with  caseo- 
purulent  contents  and  fibrous  walls  ;  the  adjacent  glands 
and  some  of  the  thoracic  and  abdominal  glands  contain 
caseo-calcareous  patches  and  there  is  a  varying  number 
of  calcareous  tubercles  in  the  organs,  the  kidneys  rarely 
being  affected.  In  two  cases  (calves  134  and  202)  the 
disease  had  not  extended  beyond  the  nearest  glands. 
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SUMMARY    OF    INOCULATION    EXPERIMENTS     ON    THE    OX  WITH 
TUBERCULOUS   MATERIAL  OF  BOVINE  ORIGIN. 

INTEAVENOUS  INOCULATIONS. 
Adult  Bovines  Inoculated  with  Tissue  Emulsions. 


Virus  and  Origin  of 
Material. 


B.  1.    (Cow  40) 


1.  (Original 
material 
through 
Guinea- 
Pigs) 


Number 

of 
Animal. 


Heifer  26 


Heifer  8 


Heifer  24 


Weight 
in  Kilogrammes. 

Dose. 

Duration 
of  Life. 

Killed  or 
Died. 

Result. 

290-29 

10  cc. 

115  days 

Killed 

The  lungs  contained  a  large 
caseating  mass  and  small 
scattered  nodules ;  the 
thoracic  glands  contained 
caseous  gritty  nodules. 

10  cc. 
10  cc. 

25  days 
18  days 

Killed  ^ 
(ill)  [ 

Died  \ 

Miliary  tuberculosis  of  lungs 
and  thoracic  glands  ;  slight 
tuberculosis  of  jugular  vein 
and  neighbouring  pre- 
scapular  gland. 

Inoculated  with  Culture. 


B.  L 


(Guinea-pig 
14.) 


Heifer  10 


Not 
estimated. 


37  days 


Killed 


Miliary  tuberculosis  of  lungs 
and  thoracic  glands  ;  a,  few 
minute  foci  in  the  liver, 
spleen  and  kidneys ;  one 
portal  gland  was  tnlier 
culous. 


INTRAPERITONEAL  INOCULATIONS. 
Inoculated  with  a  Tissue  Emulsion. 


Virus  and  Origin  of 
Material. 

Number 
of 

Animal. 

Weight 
in  Kilogrammes. 

Dose. 

Duration 
of  Life. 

Killed  or 
Died. 

Result. 

B.  IL   (Heifer  66)  - 

Calf  136 

69-8 

205,300  T.B. 

188  days 

Killed 
in  good 
health. 

Chronic  tuberculous  jieri- 
tonitis  ;  tuberculosis  of 
many  of  the  abdominal 
and  thoracic  lymphatic 
glands ;  no  disease  in  tlie 
organs. 
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INTEAMAMMAEY  INOCULATIONS. 
Cow  Inoculated  with  Culture. 


Virus  and  Oriain  of  Number 


Culture. 


B.  L  (Guinea-Pig  14) 


of  Cow. 


Weight. 


Dose 
inoculated  into 
each  of  two 
quarters 
(L.F.  and  R.H.) 


Duration 
of  Life. 


40 


Dose  of 
tubercle  bacilli 
not  estimated, 
but  probably 
small. 


92  days 


Killed  or 
Died. 


Killed 
(well) 


Result. 


Extensive  tuberculosis  of  the 
inoculated  quarters  and 
the  neighbouring  lym- 
phatic glands  ;  numerous 
tubercles  in  the  lungs ; 
two  small  nodules  in  a 
bronchial  gland. 


Cows  Inoculatied  with  Tissue  Emulsions. 


Virus  and  Origin  of 
Material. 

Number 
of  Cow. 

Weight  in  ^ 
Kilogrammes. 

( 

B.  I.     (Calf  126)  - 

44 

355-55 

B.  I.     (Cow  44)  - 

64 

356"45 

B.  I.     (Cow  40)  - 

74 

286-16 

1 

B.  I.     (Organs  of  8 
Guinea- Pigs) 

18 

— 

B.  II.  (Original 

material) 

500 

B.  II.  (Original 

material) 

4 

B.  III.  (Original 

material) 

68 

247-15 

B.  IV.  (Calf  138)  - 

172 

I 

358-72 

B.  IV.  (Calf  138 
through 
Guinea-  Pigs 
1011  and 
1012) 

164 

305-67 

Dose 
oculated  into 
each  of  two 
quarters 
(L.F.  and  R.H.) 


1,000,000  T.B.    41  days 


Duration  '  Killed  or 
of  Life,  j  Died. 


500,000  T.B. 


10  cc. 
Number  of 


not  estimated. 


10  cc.  of 
emulsion  ; 
number  of 

tubercle 
bacilli  not 

known. 


48  days 


297  days 


35  days 


32  days 


34  days 


14,600,000  T.B.i   48  days 


Killed 
(very  ill) 


Died 


Died 


Killed 


Killed 
(very  ill) 


Killed 


Killed 


14,670,000  T.B. 


399  days 


14,670,000  T.B.    47  days 


Killed 


Killed 
(dying) 


Result. 


Tuberculosis  of  the  inocu- 1 
lated    quarters    and  the 
nearest  glands  ;    no  sign. , 
of  disease  elsewhere.  j 

Tuberculosis  of  the  inocu- 
lated  quarters   and  the< 
nearest  glands.  * 

Chronic  tuberculosis  of  udder- 
and  nearest  glands ;  ex- 
tensive    tuberculosis  of 
lungs,  thoracic  and  mesen-  ' 
teric  glands  and  tonsils. 

Tuberculosis  of  inoculated ' 
quarters  and  nearest 
glands  ;  early  tuberculosis 
of  lungs  and  spleen,  and  (1)  > 
of  liver. 


I 


Extensive  tuberculosis  of  the 
inoculated  quarters  and 
nearest  glands  ;  no  tuber- 
culosis elsewhere. 

Extensive  tuberculosis  of  the 
inoculated  quarters  and 
nearest  glands  ;  early 
tuVjerculosis  of  the  lungs 
and  bronchial  glands. 


Extensive  tuberculosis  ot 
inoculated  quarters  and 
nearest  glands  ;  tuber- 
culosis of  lungs,  thoracic 
glands,  pleura,  peritoneum, 
intestine  and  a  mesenteric 
gland. 


Chronic  tuberculosis  of  udder 
and  nearest  glands ;  one 
tubercle  in  each  suprarenal 
body  ;  no  tuberculo.sis  else- 
where. 

Tuberculosis  of  the  inocu- 
lated quarters  and  near- 
est glands  ;  early  general! 
traiberculosis. 
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SUBCUTANEOUS  INOCULATIONS. 

Calves  Inoculated 

WITH  Tissue  Emulsions. 

Virus 
ind  Origin  of 
Material. 

Number 
of 

Calf. 

Weight  in 
Kilogrammes. 

Dose. 

Duration 
of  Life. 

Killed  or 
Died. 

Result.  .  : 

B.  I. 

;Monkey  62) 

B.  I. 

(Heifer  30) 

f  132 
1  122 
102 

31-29 
31-29 
113-39 

932,800 
932,800 
116,660 

35  days 
64  days 
150  days 

Died 

Killed 
(when  ill) 
Killed 
(well) 

General  tuberculosis. 
General  tuberculosis. 
Slight  general  tuberculosis. 

B.  I. 

(Calf  102) 

"  126 
.  128 

45-80 
50-80 

110,000 
110,000 

48  days 
64  days 

Killed 
(dying) 
Killed 
(dying) 

General  tuberculosis. 
General  tuberculosis. 

B.  I. 

(Pig  12) 

(  130 
.  124 

41-72 
50-80 

9,000 
9,000 

104  days 
71  days 

Killed 
(well) 

Died 

Local  lesion  caseous  and  calcareous  ; 
neighbouring  glands  tuberculous  ; 
there  were  a  few  tubercles  in  the 
lungs,  liver  and  spleen ;  the 
thoracic  and  hepatic  glands  con- 
tained gritty  foci. 

General  tuberculosis. 

B.  I. 

(Pig  8) 

'  104 
.  106 

50-80 
60-32 

j  JNo  l.B. 

Mound  in 
J  emulsion 

99  days 

100  days 

Killed 
(well) 
Killed 
(well) 

Slight  general  tuberculosis  (lesions 

calcareous). 
Local  lesion  ;  prescapular  gland  cal- 

careo-caseous  ;   one  tubercle  in 

a  mediastinal  gland  ;  no  disease 

elsewhere. 

B.  II. 

(Calf  13-1) 

160 

140-58 

542,202,000 

160  days 

Killed 
(when  ill) 

General  tuberculosis. 

B.  II. 

(Calf  134) 

180 

114-25 

4,480,000 

155  days 

Killed 
(well) 

General  tuberculosis. 

1    B.  II. 

■(Heifer  66) 

134 

71-66 

205,306 

188  days 

Killed 
(well) 

Local  lesion  only. 

1    B.  II. 

(Calf  134) 

178 

139-68 

200,000 

153  days 

Killed 
(well) 

General  tuberculosis. 

B.  II.  i 
(Calf  134) 

158 

131-95 

5,000 

141  days 

Killed 
(well) 

Local    lesion  ;    tuberculosis  of  a 
prescapular  and    a  mediastinal 
gland. 

B.  II. 

(Bull  22) 

114 

67-10 

1,330 

161  days 

Killed 
(well) 

Slight  general  tuberculosis. 

B.  ILL 
(Original 
Material) 

r  108 

1  112 

63-50 
71-21 

14,600,000 
14,600,000 

145  days 
133  days 

Killed 
(well) 
Killed 
(well) 

Slight  general  tuberculosis. 
Slight  general  tuberculosis. 

B.  lY. 
(Original 
Material) 

r  118 

I  120 

49-40 
40-36 

11,156,200 
11,156,200 

100  days 
92  days 

Killed 
(well) 
Killed 
(well) 

1    C^l  '      1    1                           "111                  1*  1* 

1  Slight  general  tuberculosis;  lesions 
j  calcareous. 

B.  TV. 

(Calf  120) 

B.  IV. 

(Calf  138) 

[  138 

[  140* 
184 

68-  00 

69-  39 
96-60 

1,500,000 

100,000 
1,500,000 

202  days 

609  days 
225  days 

Killed 
(well) 

K'.lled 
(well) 
Killed 
(well) 

Local  lesion  ;  neighbouring  glands 
tuberculous  ;  nine  tubercles  in  the 
lungs  and  scattered  tul:)ercles  in 
the  thoracic  and  portal  glands. 

Slight  tuberculosis. 

Slight  general  tuberculosis. 

B.  V. 

(Original 
Material) 

144 

101-60 

1 

4,500,000 

78  days 

Killed 
(well) 

Slight  general  tuberculosis. 

*  This  Calf  was  made  the  subject  of  an  immunity  experiment. 
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CALVES  INOCULATED  SUBCUTANEOUSLY  WITH  CULTURE. 

50  MiLLKiRAMME  INOCULATIONS. 


V  irus  and  Origin 
of  Culture. 

Number 
of 
Calf. 

Weight  in 

Kilo- 
grammes. 

Dose. 

Generation 
and  Age 
of  Culture. 

Total  Age 
of 

Culture. 

Duration 
of 
Life. 

Killed 

or 
Died. 

Result. 

B.  L 

Cow  40 

222 

48-50 

50  mgs. 

18th  generation, 
21  days  old 

640  days 

35  days 

Died 

General  tuberculosis. 

B.  L 

Cow  44 

228 

50'80 

50  mgs. 

Htn  o'pnpratiovi 
21  days  old 

•^71  c\av^ 

O  1  1.  ^Aay  r 

'-ttJ  \-LCLy  O 

Killed 
(ill) 

y~*              Oil    U  Ll  L'Cl  LlX^OlO* 

B.  L 

Pig  16 

2.30 

39*46 

50  mgs. 

1  Of  n  0'ptipviit.ir»n 

±V/LiJ.l  ^XI^UKjL  CLvLKfUj 

20  days  old 

Died 

(  tPtipi'JI  I  1"n  i^^pypn  1  OQi c 

B.  II. 

Heifer  66 

212 

62'13 

50  mgs. 

20  days  old 

Died 

(4-pTipfn  1  ■J-iil"»pi'pnlr^c;ia 

B.  IL 

Calf  134 

226 

46-25 

50  mgs. 

5th  generation, 
20  days  old 

227  days 

25  days 

Killed 
(ill,  not 
dying) 

General  tuberculosis. 

TJ  TTT 
Jb.  ill. 

Original 
material 

214 

59-41 

50  mgs. 

8th  generation, 
18  day.s  old 

427  days 

45  days 

Killed 
(dying) 

General  tuberculosis. 

B.  III. 

Calf  214 

248 

47-60 

50  mgs. 

8th  generation, 
20  days  old 

147  days 

46  days 

Died 

General  tuberculosis. 

B.  IV. 

Original 
material 

^  218 
1  220 

80-73 
94-75 

46  mgs. 

50  rags 

16th  generation, 
20  days  old 

460  days 

32  days 
36  days 

Killed 
(ill) 

Died 

General  tuberculosis. 
General  tuberculosis. 

D.  V. 

Original 
materia! 

224 

64-85 

50  mgs. 

5th  generation, 
20  days  old 

336  days 

42  days 

Died 

General  tuberculosis. 

B.  T. 

Heifer  80 

24C 

44-90 

50  mgs. 

lOtli  generation, 
20  days  old 

429  days 

47  days 

Killed 
(dying) 

General  tuberculosis. 

B.  VI. 

Original 
material 
(through 
Guinea- 
pig  1,01.5) 

,  240 

J 

\ 

50-80 

50  mgs. 

6th  generation, 
20  days  old 

248  days 

54  days 

Killed 
(well) 

General  tuberculosis, 
not  severe  ;  the  lungi 
contained  fairly 
numerous  small  tu- 
bercles, the  spleen 

Qnr^ni"    *^C\  •    -flip  1i\7P1 

and     kidneys  ap 
peared  normal. 

330 

\ 

29-48 

50  mgs. 

14tli  generation, 
20  days  old 

464  days 

32  days 

Died 

General  tuberculosis. 

B.  VII. 

Original 
material 
(through 
Guinea- 
pig  1,017) 

/  236 

) 

238 

45-35 
39-46 

50  mgs. 

6th  generation, 
20  days  old 

247  days 

34  days 
22  days 

Killed 
Died 

General  tuberculosis. 
General  tuberculosis. 

B.  VIII. 

Original 
material 

1  254 
'y  2.56 

45-35 
45-35 

18th  generation, 
21  days  old 

•391  fl  o  vc; 

19  days 
37  days 

Died 
Died- 

General  tuberculosis. 
General  tuberculosis. 

B.  IX. 

Original 
material 

242 

52-16 

50  mgs. 

11th  generation, 
20  days  old 

241  days 

43  days 

Killed 
(ill) 

General  tuberculosis. 

B.  IX. 

Original 
material 
(through 
Guiiiea- 
pig  1,069) 

244 

39-00 

50  mgs. 

11th  generation, 
20  days  old 

241  days 

19  days 

Killed 
(dying) 

General  tuberculo.sis. 

B.  X. 

Original 
material 
(through 
Guinea- 
pig  1,070) 

260 

45-35 

50  mgs. 

13th  generation, 
20  days  old 

295  days 

33  days 

Died 

General  tuberculoses. 

1 

B.  XT. 

Original 
material 
(through 
Rabbit  6fi) 

f  232 
^  234 

1 

81-19 
42-63 

50  mgs. 

7th  generation, 
22  days  old 

164  days 

35  days 
38  days 

Killed 
(ill) 

Died 

General  tuberculosis.  1 

General  tuberculosis.! 

■ 
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Virus  and  Origin 
of  Culture. 

Number 
of 
Calf. 

Weight  in 

Kilo- 
grammes. 

Dose. 

Generation 
and  Age 
of  Culture. 

Total  Age 
of  Culture. 

Duration 
of  Life. 

Killed 

or 
Died. 

Result. 

B.  XII.  Original 
material 

(  274 
1  276 

32-65 
29-93 

50  mgs. 

12th  generation, 
20  days  old 

275  days 

39  days 
24  days 

Died 
Died 

General  tuberculo.ssis. 
General  tuberculosis. 

B.  XTII.  Original 
material 
(through 
Rabbit  116) 

/  268 
[  272 

38-  10 

39-  00 

50  mgs. 

12tli  generation, 
20  days  old 

217  days 

27  days 
46  days 

Died 

Killed 
(ill) 

General  tuberculosis. 
General  tuberculosis. 

B.  XIV.  Original 

material  | 

(  250 
\  252 

44-44 
47-60 

50  mgs. 

11th  generation, 
19  days  old 

194  days 

30  days 
38  days 

Died 
Died 

General  tuberculosis. 
Genera]  tuberculosis. 

material 

I  270 
1  278 

45-35 
32-65 

50  mgs. 

9t]i  generation, 
21  days  old 

169  days 

41  days 
47  days 

Died 

Killed 
(very  ill) 

General  tuberculosis. 
General  tuberculosis. 

B.  XVI.  Original 
material 

296 

29-02 

50  mgs. 

8th  generation, 
21  days  old 

143  days 

32  days 

Died 

(General  tuberculosis. 

B.  XV  n.  Original 
material 

258 

36-74 

50  mgs. 

6tli  generation, 
20  days  old 

94  days 

18  days 

Died 

General  tuberculosis. 

H.  XIX.  Original 
material 

288 

28-57 

50  mgs. 

5th  generation, 
21  days  old 

73  days 

14  days 

Killed 

Early   general  tuber- 
(^ulosis. 

B.  XXVI.  Original 
material 

j  418 
\  422 

29-02 
34-00 

13th  generation, 
14  days  old 

ouo  ciciys 

76  days 
44  days 

Died 
Died 

General  tuberculosis. 
General  tuberculosis. 

10  Milligramme  Inoculations. 

Virus  and  Origin 
of  Culture. 

Number 
of 

Calf. 

Weight  in 

Kilo- 
grammes. 

Dose. 

Generation  and 
Age  of  Culture. 

Total  Age 
of 

Culture. 

Duration 
of  Life. 

Killed 

or 
Died. 

Result. 

B.  V.      Heifer  80 

J  352 
I  354 

39-00 
42-63 

10  mgs. 

19th  generation, 
21  days  old 

642  days 

40  days 
90  days 

Died 
Killed 

General  tuberculosis. 
General  tuberculosis. 

B.  IX.  Ov\ghm] 
material 

r  320 
I  324 

.33-10 
36-28 

10  mgs. 

20th  generation, 
20  days  old 

448  days 

37  days 
34  days 

Died 
Died 

General  tul)erculosis. 
General  tuberculosis. 

B.  XVIII.  "^j 

material 

J  360 
I  362 

58-51 
56-24  - 

10  mgs. 

16th  generation, 
20  days  old 

316  days 

91  days 
53  days 

Killed 
Died 

Slight  general  tuber- 
culosis. 
General  tuberculosis. 

B.  XVIII. 

material 

J  364 
i  366 

58-51 
36-74 

10  mgs. 

16tli  generation, 
20  days  old 

316  days 

47  days 
33  days 

Died 
Died 

General  tuberculosis. 
General  tuberculosis. 

B.  XXIII.  O'-'f^^^] 
material 

r  344 
[  346 

25-40 
34-45 

10  mgs. 

6th  generation, 
20  days  old 

110  days 

48  days 
38  days 

Died 
Died 

General  tuberculosis. 
General  tuberculosis. 

B.  XXIV.  Oiiginal 
material 

1  340 
i  342 

35-00 
29-93 

10  mgs. 

6th  generation, 
20  days  old 

110  days 

92  days 
91  days 

Killed 

Killed 

General  tuberculosis, 
lesions  caseous. 

General  tuberculosis,  • 
lesions  calcareous. 

77. 
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25,  12'5  AND  5  Milligramme  Inoculations. 


Virus  and  Origin 
of  Culture. 

Number 
of 
Calf. 

Weight  in 

Kilo- 
grammes. 

Dose. 

Generation  and 
Age  of  Culture. 

Total  Age 
of 

Culture. 

Duration 
of  Life. 

Killed 

or 
Died. 

Result. 

B.  VI.  Original 
material 

216 

68-90 

25  mgs. 

3rd  generation, 
21  days  old 

154  days 

42  days 

Killed 
(very 
ill) 

General  tuberculosis. 

B.  X.  Original 
material 
(through 
(jruinea- 
pig  1070) 

262 

66-20 

25  mgs. 

13th  generation, 
20  days  old 

295  days 

43  days 

Killed 
(very 
ill) 

General  tuberculosis. 

B.  IV.  Original 
material 

142 

122-87 

12'5  mgs. 

6th  generation, 
42  days  old 

292  days 

60  days 

Killed 
(dying) 

General  tuberculosis. 

B.  XVI.  Original 
material 

292 

26-30 

5  mgs. 

8th  generation, 
21  days  old 

143  days 

46  days 

Killed 
(ill) 

General  tuberculosis. 

Doses  :  0-02  and  0  01  Milligrammes. 


Virus  and  Origin 
of  Culture. 

Number 
of 
Calf. 

Weight  in 

Kilo- 
grammes. 

Dose. 

Generation  and 
Age  of  Culture. 

Total  Age 

rf 

Culture. 

Duration 
of  Life. 

Killed 

or 
Died. 

B.  III.  Original 
material 

210 

49-89 

0-02  mg. 

8th  generation, 
18  days  old 

427  days 

143  days 

Killed 
(well) 

B.  V.  Original 
material 
(through 
Guinea- 
pig  711) 

202 

122-87 

0-01  mg. 

5th  generation, 
20  days  old 

336  days 

84  days 

Killed 
(well) 

Result. 


Slight  general  .tuber- 
culosis. 

Local  lesion  ;  tuber- 
culosis of  nearest 
gland ;  no  disease 
elsewhere. 
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ADULT  BOVINES  INOCULATED  SUBCUTANEOUSLY. 


With  Tissue  Emulsions. 


Virus  and  Origin  of 
Culture. 

Number 
of 

Animal. 

Weight  in 
Kilogrammes. 

Dose. 

Duration 
01  Juiie. 

Killed  or 
uieu. 

Eesult. 

B.  L 

(Cow  40) 

Heifer  30 

278-46 

10  cc. 

115  days 

Killed 

Local  lesion  ;  neighbouring 
glands  caseous  ;  caseous 
nodules  in  liver,  spleen, 
and  lungs  ;  bronchial  and 
mediastinal  glands  tuVjer- 

C  UJUllb, 

Shorthorn 
xieiier  9o. 

325-62 

116,660  T.B. 

137  days 

Killed 

Local  lesion  ;  neighbouring 
gidini.^  Liiucxcuious  ,  nu 
disease  elsewhere. 

B.  1. 

(Heifer  30)  - 

Heifer  28. 

278-91 

116,660  T.B. 

133  days 

Killed 

No  local  lesion  ;  two  tubercles 
in  prescapular  gland  ;  well 
marked  tuberculosis  of 
lungs  and  thoracic  glands. 

B.  IT. 

(Original 
material) 

rleiier  ib 

2 )  cc. 

48  days 

Killorl 

iviueu 

Oeneral  tuberculosis. 

B.  IL 

(Original 
material) 

Heifer  14 

20  cc. 

35  days 

Killed 

General  tuberculosis. 

B  TL 

(Calf  22)    -  : 

Shorthorn 
Heifer  100. 

341-94 

1,330  T.B. 

122  days 

Killed 

General  tuberculosis  of  a 
mild  type  ;  the  tubercles  in 
the  organs  were  small  and 
calcareous. 

Heifer  66 

226-75 

1,.330  T.B. 

147  days 

Killed 

General  tuberculosis,  not 
severe. 

/ 

Shorthorn 
Bullock  90. 

439-01 

4,5O0,000T.B. 

140  days 

Killed 
(well) 

Local  lesion  ;  caseuus  nodules 
in  prescapular,  bronchial, 
and  mediastinal  glands. 

B.  V. 

(Original 
material) 

Heifer  80 

284-35 

4,500,000T.B. 

62  days 

Killed 
(well) 

Local  lesion  ;  nearest  glands 
tuberculous,  also  thoracic 
and  pancreatic  ;  there  were 
three  tubercles  in  the 
spleen,  five  in  the  liver, 
and  about  two  dozen  in 
the  lungs. 

With  Culture. 


Virus  and  Origin 
of  Culture. 

Number 
of 

Animal. 

Weight  in 

Kilo- 
grammes. 

Dose. 

Generation  and 
Age  of  Culture. 

Total  Age 
of 

Culture. 

Duration 
of  Life. 

Killed 

or 
Died. 

Besult. 

'<■  y.  Original 
material 

.  VT.  Original 
material 
(through 
( Tuinea- 
pig  1015) 

Bull  88 
Cow  300 

476-25 
273-45 

50  mgs. 
100  mgs. 

5th  generation, 
20  days  old 

14th  generation, 
20  days  old 

336  days 
446  days 

45  days 
30  days 

Killed 
(well) 

Died 

General  tuberculosis, 
not  very  severe. 

General  tuberculosis. 

15 


INOCULATION   EXPERIMENTS   WITH   GOATS   AND  PIOS. 
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GOATS. 

Inoculation  experimsnts  with  goats  have  not  been 
numerous,  but  they  are  sufficient  to  show  that  general 
progressive  tuberculosis  is  readily  set  up  in  these  animals 
Vr-hen  the  material  is  inoculated  subcutaneously.  Three 
goats  were  inoculated  subcutaneously  with  tissue  emul- 
sions, containing  estimated  doses  of  tubercle  bacilli. 
One  inoculated  with  an  emulsion  of  the  original  material 
of  Virus  B.  V.  containing  4*5  million  tubercle  bacilli  died 
in  fifty-four  days  of  general  tuberculosis,  the  lungs  being 
very  severely  affected  and  riddled  with  small  cavities. 

The  other  two  goats  were  inoculated  with  an  emulsion 
made  from  the  organs  of  guinea-pigs  (Calf  134.  Virus 
B.  II.),  one  receiving  4,450,000  tubercle  bacilli, 
the  other  approximately  5,000  tubercle  bacilli.  The 
former  was  killed  when  apparently  well,  165  days 
after  inoculation,  and  showed  slowly  progressing  general 
tuberculosis;  the  latter,  killed  161  days  after  inoculation, 
also  showed  general  tuberculosis,  but  of  a  much  less  severe 
type  than  in  the  former  ;  in  both  cases  the  intestines  and 
mesenteric  glands  were  tuberculous. 

One  goat  was  inoculated  with  O'Ol  mg.  of  culture 
derived  from  Virus  B.   V.   through  Guinea-pig   711  ; 


this  goat  was  killed  in  apparent  good  health  91  days  after 
inooulation ;  on  post-mortem  examination  the  animal 
was  found  to  have  slowly  progressing  general  tubercu- 
losis. 

The  lesions  in  the  goat  exhibit  a  marked  tendency  to 
break  down  and  soffcea,  and  in  the  lungs  cavities  filled 
with  caseo-pus  are  formed  which  often  ulcerate  into 
bronchi ;  in  one  goat.  No.  10,  casso-pus  was  found  in  the 
larynx  after  death. 

The  extensive  tuberculosis  of  the  intestines  and  mesen- 
teric glands  found  in  Goats  6  and  10  was  no  doubt  due  to 
ingestion  of  oaseo-pus  coughed  up  from  the  lungs. 

At  the  same  time  as  each  of  the  four  goats  a  calf  was 
inoculated  subcutaneously  with  an  equivalent  dose  of 
culture  or  emulsion ;  the  experiments  therefore  enable  a 
comparison  to  be  made  of  the  relative  susceptibility  of 
goats  and  calves  to  tuberculosis. 

The  comparison  shows  clearly  that  the  goat  is  more 
susceptible  to  the  bovine  tubercle  bacillus  than  the  calf  ; 
as  will  be  seen  from  the  table,  in  each  set  of  experiments 
the  goat  was  more  severely  affected  than  the  calf. 


Goats.  Calves. 


Number. 

Duration 
of  Life. 

Result. 

Number. 

Duration 
of  Life. 

Result. 

Dose:       5,000  T.B. 

6 

Killed 
161  days. 

General  tubercu- 
losis of  moderate 
severity. 

1.58 

Killed 
141  days. 

Local  lesion  ;  tuber- 
culous prescapular 
gland  ;  one  tuber- 
cle in  a  medias- 
tinal gland. . 

Dose  :  4,480,000  T.B. 

10 

Killed 
165  days. 

General  tubercu- 
losis, :  much  more 
severe  than  in 
Goat  6. 

180 

Killed 
155  days. 

General  tubercu- 
losis; large  chronic 
nodules  in  all  the 
organs. 

Dose  :  4,500,000  T.B. 

2 

Died 
54  days. 

General  tvibercu- 
1 0  s  i  s  ;  lungs 
severely  aff"ected. 

144 

Killed 
78  days. 

General  tubercu- 
losis ;  not  severe. 

Dose :   O'Ol  mg.  of 
Culture. 

28 

Killed 
91  days. 

Moderately  severe 
general  tubercu- 
losis. 

202 

Killed 
84  days. 

Local  lesion  ;  tuber- 
culous pre.scapular 
gland  ;  no  disease 
elsewhere. 

PIGS. 

Inoculated  with  Tissue  Emulsion. 

Four  pigs  have  been  inoculated  subcutaneously  with 
emulsions  of  tuberculous  tissues,  two  with  an  emulsion, 
in  which  no  tubercle  bacilli  were  found,  made  from  the 
mesenteric  glands  of  Pig  8  (fed  with  milk  of  Cow  40, 
Virus  B.  I.),  and  two  with  an  emulsion  made  from  the 
tuberculous  organs  of  one  of  the  latter  animals,  the  dose  in 
each  case  containing  approximately  9,000  tubercle  bacilli. 
The  pigs  gained  considerably  in  weight,  and  were  in 
apparent  good  health  when  killed  in  periods  varying  from 
105  to  126  days  after  their  inoculation. 

On  post-mortem  examination  all  the  pigs  showed 
chronic  general  tuberculosis,  the  lesions  in  the  organs 
having  a  retrogressive  character. 

Inoculated  with  Puke  Culture. 

Seven  pigs  have  been  inoculated  subcutaneously  with 
doses  of  culture  varying  from  0'  1  mg.  to  10  mg. 

One  pig  inoculated  with  1  mg.  of  culture  derived 
from  the  original  material  of  Virus  B.  IV.  and 
killed  61  days  aft«r,  showed  general  miliary  tuberculosis, 
the  lungs  being  very  severely  affected. 

This  animal  was  inoculated  at  the  same  time,  and 
with  an  equivalent  dose  of  culture  as  Chimpanzee  4. 
The  chimpanzee  died  56  days  after  inoculation,  whereas 
the  pig  was  in  apparent  good  health  when  killed. 

The  post-mortem  results  showed  the  pig  to  be  quite  as 
severely  affected  as  the  chimpanzee  in  the  number  and 
extent  of  distribution  of  the  tubercles  ;  the  absence, 
however,  of  any  marked  disturbance  of  health  appears 
to  indicate  that  the  pig  is  more  capable  of  neutralising 
the  toxines  elaborated  by  the  bacillus  than  is  the  chim- 
panzee. 


Another  pig  inoculated  with  1  mg.  of  culture 
derived  from  the  original  material  of  Virus  B.  IX.  was 
killed  when  very  ill  92  days  after  inoculation  ;  the  post- 
mortem examination  showed  general  progressive  tuber- 
culosis ;  the  lungs  were  extensively  consolidated  and 
in  a  condition  of  caseous  pneumonia. 

Two  pigs  were  inoculated  with  culture  obtained  from 
Pig  16,  one  receiving  1*0  mg  ,  the  other  0'  1  mg. 

The  former  died  from  j^neumonia  in  78  days,  and 
showed  general  tuberculosis,  not  very  severe. 

The  other  pig  inoculated  with  O'l  mg.  remained 
well,  and  when  killed,  240  days  after  inoculation, 
showed  a  very  mild  form  of  general  tuberculosis,  the 
lesions  in  the  organs  having  a  retrogressive  character. 

Three  pigs  were  inoculated  with  culture  from  the 
original  material  of  Virus  B.  XXVIII.,  the  doses  being 
10' 1  and  0'  1  mg.  respectively. 

The  pig  inoculated  with  1-0  mg.  died  in  48 
days  of  general  tuberculosis.  The  others  remained 
well  and  were  killed  in  81  and  83  days  respectively  ;  in 
both  animals  there  was  generalised  tuberculosis,  not 
extremely  severe,  and  not  apparently  progressing. 

Genenl  Retults. — The  experiments  show  that  general 
tuberculosis  Is  very  readily  set  up  in  pigs  by  subcutaneous 
inoculation;  the  disease  produced,  however,  is  not  neces- 
sarily fatal  and,  v/hen  the  dose  is  small,  or  in  the  adult, 
may  run  a  very  car,  nic  course,  and  become  apparently 
arrested. 

In  several  of  the  pigs  which  were  killed  in  good  health, 
the  uniformity  in  size  of  the  lesions  was  very  noteworthy. 

It  has  been  shown  that  tubercle  bacilli  are  very  C[uickly 
disseminated  over  the  body  of  a  pig  after  subcutaneous 
inoculation,  and  it  would  appear  that  the  severity  of  the 
resulting  disease  depended,  to  a  large  degree,  on  the 
extent  of  this  initial  dissemination. 
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SUMMARY  OF  INOCULATION  EXPERIMENTS  ON  GOATS  AND  PIGS  WITH 
TUBERCULOUS  MATERIAL  OF  BOVINE  ORIGIN. 


GOATS. 

Inoculated  Stjbcutaneously  with  Culture. 


Virus. 

Source  of 
Culture. 

Number 
of 
Goat. 

Weight 
in  Kilogrammes. 

Dose. 

Duration 
of 
Life. 

Killed  or 
Died. 

Kesult. 

B.  V. 

G.  Pig  711 

28 

26-30 

0-01  mg. 

91  days 

Killed 

General  tuberculosis. 

GOATS. 

Inoculated  Subcutaneously  with  Tissue  Emulsions. 

Virus. 

Material 
Inoculated. 

Number 
of 
Goat. 

Weight 
in  Kilogrammes. 

Dose. 

Duration 
of 
Life. 

Killed  or 
Died. 

Result. 

B.  V. 

Original 
material 

2 

24-47 

4,500,000 
T.B. 

54  days 

Died 

General  tuberculosis. 

B.  II. 

Calf  134 

1  10 

) 

25-40 

4,480,000 
T.B. 

165  days 

Killed 

General  progressive 

tuberculosis. 

\  e 

28-57 

5,000 
T.B. 

161  days 

Killed 

General  tuberculosis, 

not  .severe. 

PIGS. 

Inoculated  Subcutaneously  with  Culture. 


Virus. 

Source  of 
Culture. 

Number 
of 
Pig. 

Age. 

Weight  in 

Kilo- 
grammes. 

Dose. 

Duration 
of 
Life. 

Killed  or 
Died. 

Eesult. 

B.  IV. 

Original 
material 

94 

lOi  weeks 

12-09 

1-0  mg. 

61  days 

Killed 

General  tuberculosis  ;  lungs 
severely  affected. 

B.  L 

Pig  16 

98 

21  weeks 

19-95 

1-0  mg. 

78  days 

Died 

General    tuberculosis,  not 
severe ;     lungs  showed 
l^atches    of  pneumonic 
consolidation. 

B.  L 

Pig  IG 

96 

21  weeks 

23-12 

0-1  mg. 

240  days 

Killed 
(well) 

Slight  general  tuberculosis 
(retrogressive). 

B  IX. 

G.P.  1069 

138 

13  weeks 

17-68 

1-0  mg. 

92  days 

Killed 
(ill) 

General  tuberculosis  ;  lungs 
severely  affected. 

B. 

XXVIII. 

Original 
material 

156 

9  weeks 

16-31 

10-0  mg. 

81  days 

Killed 
(well) 

General  tuberculosis  (slowly 
pi'ogressing). 

B. 

XXVIII. 

Original 
material 

158 

9  weeks 

15-86 

1-0  mg. 

48  days 

Died 

General  miliary 

tuberculosis. 

B. 

XXVIII. 

Original 
material 

160 

9  weeks 

14-06 

O'l  mg. 

83  days 

Killed 
(well) 

General  tuberculosis. 

PIGS. 

Inoculated  Subcutaneously  with  Tissue  Emulsions. 


Virus, 

Material 
Inoculated. 

Number 
of 
Pig. 

Weight 
in  Kilogrammes. 

Dose. 

Duration 
of 
Life. 

Killed  or 
Died. 

Eesult. 

B.  L 

Mesenteric 

10 

19-95 

No  T.B. 

126  days 

Killed  in 

General  tuberculosis. 

Gland,  Pig  8 

found  in 

good  health 

the 

B.  L 

Mesenteric 

12 

17-23  J 

emulsion 

120  days 

Killed  in 

General  tuberculosis. 

Gland,  Pig  8 

good  health 

B.  L 

E.  of  Spleen, 

[  14 

17-23 

9,000 

115  days 

Killed 

General  tuberculosis, 

Inguinal, 

T.B. 

(well) 

not  severe. 

and  Hepatic 

\  16 

General  tuberculosis. 

B.  L 

Glands  of 

19-05 

9,000 

105  days 

Killed 

Pig  12. 

T.B. 

(well) 
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INOCULATION  EXPERIMENTS  ON  CHIMPANZEES, 
lONKEYS  ,  {3IACACUS     IIHESVS),     BABOONS  {PAPIO 
POKCAIIIUS),  AND  LEMURS. 
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CHIMPANZEES. 

Two  young  chimpanzees  have  been  inoculated  sub- 
cutaneously  with  culture. 

One,  inoculated  ^vith  I'O  mg.  of  culture  from  the 
original  material  of  Virus  B.  IV.,  died  in  56  days  of  acute 
miliary  tuberculosis. 

The  other,  inoculated  with  O'OOl  mg.  of  culture, 
obtained  from  Chimpanzee  16  (third  of  a  series  of  chim- 
panzees), the  first  of  which  was  fed  ^vith  milk  of  Cow 
172,  Virus  B.  IV.,  died  in  87  days  of  general  tuberculosis. 

The  animals  were  inoculated  under  the  skin  of  the  back, 
and  in  the  latter  case  infection  spread  through  the  inter- 
costal spaces  to  the  vertebral  glands,  and  caused  an  exten- 
sive tuberculous  pleurisy  on  the  right  side. 

BABOONS. 

Two  young  baboons  were  inoculated  Avith  culture 
derived  from  the  original  material  of  Virus  B.  IV.,  each 
receiving  1  •  0  mg. 

One  died  a  short  time  after  inoculation,  and  showed 
a  local  lesion  only.  The  other  died  in  -19  days  of  general 
tuberculosis. 

RHESUS  MONKEYS. 

Inoculated  with  Tissue  Emulsions. 

Three  monkeys,  inoculated  intravenously  with  emul- 
.3ions  of  tuberculous  tissues  (dose  not  estimated)  died  in 
9, 15  and  19  days  respectively  of  acute  tuberculosis  ;  in  the 
ixnimal  which  died  in  9  days  there  were  no  definite 
tuberculous  lesions,  but  tubercle  bacilli  were  numerous 
in  all  the  organs. 

Two  monkeys  inoculated  subcutaneously  with  emulsions 
made  from  animals  inoculated  with  Virus  B.  I.  died  in  41 
and  43  days  respectively  of  acute  general  tuberculosis. 


Another  rhesus  inoculated  subcutaneously  with  a  sma,ll 
dose  of  an  emulsion  made  from  the  spleen  of  Monkey  132 
(Passage  experiment  Virus  B.  IX.)  died  in  111  days  of 
general  tuberculosis,  the  intestines  and  mesenteric  glands 
being  extensively  tuberculous  (due,  no  doubt,  to  the 
animal  swallowing  the  discharges  from  the  local  lesion 
and  ulcerated  axillary  glands). 

Inoculated  with  Culture. 
Seven  monkeys  have  been  inoculated  with  culture. 
Six  received  doses  ranging  from  O'OOl  mg.  to  10  mg. ; 
all  these  developed  severe  general  tuljerculosis  and 
succumbed  to  the  disease  in  periods  varying  from  33 
to  56  days. 

The  other  rhesus  monkey  was  inoculated  v/ith  a  small 
quantity  of  culture  derived  from  Virus  B.  I.,  through 
Guinea-pig  14,  dose  not  estimated.  This  animal  died  in 
74  days  of  general  tuberculosis. 

LEMURS. 

Two  lemurs  were  inoculated  subcutaneously?  "with 
culture  obtained  from  Lemur  2  (fed  with  culture.  Virus 
B.  IX.) ;  one,  inoculated  with  TO  mg.,  was  killed,  when 
dying,  23  days  after  inoculation ;  the  other,  inoculated 
with  0-01  mg.,  died  in  30  days. 

The  first  lemur  showed  a  local  lesion,  caseation  of  the 
nearest  glands  and  early  tuberculosis  of  the  spleen.  In 
the  other  lemur  the  disease  was  rather  more  advanced,  a 
few  tubercles  being  visible  in  the  Ixmgs,  spleen  and  liver. 

General  Results. 
The  experiments  show  that  the  chimpanzee  and  the 
various  species  of  monkeys  used  are  highly  susceptible 
to  the  bovine  tubercle  bacillus.  This  liigh  susceptibility 
is  so  clearly  established  that  it  seems  to  m3  unnecessary 
to  perrorm  any  more  experiments  on  the  same  linc-s. 
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SUMMARY  OF  INOCULATION  EXPERIMENTS  ON  CHIMPANZEES,  BABOONS, 
RHESUS  MONKEYS,  AND  LEMURS,  WITH  TUBERCULOUS  MATERIAL  OF 

BOVINE  ORIGIN 

CHIMPANZEES. 

Inoculated  Stjbcutaneously  with  Culture. 


Virus. 

Source  of  Culture. 

Number  of 
Chimpanzee. 

Dose. 

Duration  of 
Life. 

Killed  or 
Died. 

Result. 

J3.  1 V . 

Original  material 

4 

1"0  mg. 

56  days 

General  tuberculosis. 

B.IV. 

Chimpanzee  16 

22 

0-001  mg. 

87  days 

Died 

General  tuberculosis ;  exten- 
sive tuberculous  pleurisy 
on  the  right  side. 

BABOONS. 

Inoculated  Subcutaneously  with 

Culture. 

Virus. 

Source  of  Culture. 

Number  of 
Baboon. 

Dose. 

Duration  of 
Life. 

Killed  or 
Died. 

Result. 

B.IV. 

Original  material 

36 

1-0  mg. 

3  days 

Died 

No    sign    of  tuberculosis 
beyond  the  site  of  inocula- 
tion. 

B.IV. 

Original  material 

46 

I'O  mg. 

49  days 

Died 

General  tuberculosis. 

RHESUS  MONKEYS. 

Inoculated  Subcutaneously  with  Culture. 


Virus. 

Source  of  Culture. 

Number  of 
Monkey. 

Dose. 

Duration  of 
Life. 

Killed  or 
Died. 

Result. 

B.  L 

G.P.  14 

10 

Small 
quantity 

74  days 

Died 

General  tuberculosis. 

B.  IX. 

Monkey  110 

114 

1  mg. 

33  days 

Died 

General  tuberculosis. 

B.  IX. 

Monkey  110 

116 

0-01  mg. 

36  days 

Died 

General  tuberculosis. 

B.  XXVI. 

Original  material 

142 

lO'O  mg. 

35  days 

Died 

General  tuberculosis. 

B.XXVL 

Original  material 

146 

ro  mg. 

45  days 

Died 

General  tuberculosis. 

B.XXVL 

Original  material 

144 

0"1  mg. 

56  days 

Killed 
(dying) 

General  tuberculosis. 

B.  XXVI. 

Original  material 

142 

0-001  mg. 

45  days 

Died 

General  tuberculosis. 

RHESUS  MONKEYS. 

Inoculated  with  Tissue  Emulsions. 


Virus. 

Material  Inoculated. 

Number  of 
Monkey. 

Dose. 

Method  of 
Inoculation. 

Duration  of 
Life. 

Killed  or 
Died. 

Result. 

B.  L 

E.  of  organs  of  G.P. 
130.    (Virus  B.  I.) 

4 

0'5  cc. 

Intravenous 

15  days 

Died 

Acute  tuberculosis. 

B.  L 

E.  of  spleen  of 
Monkey  2 

20 

Intravenous 

9  days 

Died 

No  tuberculous 
lesions,  but  T.B. 
found  in  all  the 
organs. 

B.L 

E.  of  spleen  of 
Monkey  20 

18 

1-5  cc. 

Intravenous 

17  days 

Died 

Miliary  tuberculosis. 

B.L 

E.  of  organs  of  G.P. 
130.    (Virus  B.  1.) 

2 

1-0  cc. 

Subcu- 
taneous 

41  days 

Died 

General  tuberculosis. 

B.  L 

E.  of  spleen  of 
Monkey  18 

22 

2:0  cc. 

Subcu- 
taneous 

43  days 

Died 

General  tuberculosis. 

B.  IX'. 

E.  of  spleen  of 
Monkey  132. 

152 

Very 
small- 

Subcu- 
taneous 

111  days 

Died 

General  tuberculosis ; 
intestines  and  mes- 
enteric  glands 
severely  affected. 

53 


LEMURS. 

Inoculated  SuecutaneousijY  with  Culture. 


Virus. 


B.  IX. 


B.  IX. 


Source  of  Culture.  |  Number  of 
Jjemur, 


Lemur  2 


Lemur  2 


12 


10 


Dose. 


1"0  mar. 


01  me-. 


IJuration  of    Killed  or 


Life. 


Died. 


liesult. 


23  days     ]    Killed    '   Local  lesion  ;  caseation  of  neare.^t 
j  i      glands  and  early  tuberculosis  of 

j  I  spleen. 


30  days 


Died     :  Early  general  tuberculosis. 


55 


VIRUS  B  I. 

May  6,  1902. 

LUNG  AND  THOIJACEO  (ILAND. 


The  material  was  taken  from  ff  coiv  with  extensive  fuhercidosis  of  the  lungs  and  thoracic 
glands. 


TABLE  u 


VIRUS  B  I, 

(May  6,  190a.) 
LTTNG. 

eUINEl-PIG  U. 

Killed,  An|ust.  4,  igQg^ 


strnraA-piGs. 


146 

Died 

43  daj-s 

G.T. 

147 

IT  „ 

G.T. 

Inocnlated,  September  30.  1S0».   Doses  not  estimated. 


Hmi.'l!B  12. 

Subcutaneous. 
Killed,  January  3,  1903 
(95  <3ays> 

PJJ. — Suppurating  local  lesion ;  pre- 
croral  gland  ailar^ed,  caseous  and  gritty ; 
thoracic  lymphatic  glands  and  spleen 
slightly  affected. 

eUTNEA-PIGS. 


MONKEY  10. 

Subcntaueoua. 
Died,  December  13,  1902 
(74  days). 
P.M. — Local  ulcer:  neighbouring 
glands  caseous  ;  tuberculosis  of  lungs, 
Ever,  and  spleen  ;  kidneys  and  dia- 
phragm slightly  affected. 

I 

OTTINEA-PIGS. 

Guinea-Pigs  inoculated  from  the 
lung,  spleen,  liver,  and  mastoid  gland 
all  develoi)ed  tuberculosis. 


Killed,  December  31,  190: 


P.5L  :  E'. 

Tuberculosis  of  the  inoculated 
quarters,  supramammary  and  iliac 
lymphatic  glands  ;  numerous  tuber- 
cles in  the  lungs  ;  two  nodules  in 
one  bronchial  gland. 


184 

Died 

145  days 

Q.T. 

185 

48  „ 

G.T. 

Jfedias. 
Ejdney. 


146  days 


Intravenous, 
Killed,  November  1902 
(37  days). 

P.M. — Miliary   tuberculosis    of  the 
lungs   and   thoracic   glands ; 
minute  foci  in  the   liver,  splef 
kidneys. 

I 

GTTINEA-PIGS. 


and 


Liver. 

222 

Died 

84  days 

G.T. 

Spleen. 

223 

24  „ 

G.T. 

Kidney. 

224 

2-1  „ 

G.T. 

Lung. 

226 

30  „ 

G.T. 

Inoculated  with  eniulsiou  of  mammary  g 


GUINEA-PIGS. 


HEIFER  30. 


Feeding  Experiment. 
Suckled  bv  its  mother.  Cow  40,  from 
October  18,  i902,  to  December  31,  1902. 
(74  days). 
Killed,  December  30, 1902 
(74  days). 
PJU— Slight  tuberculosis  limited  to 
intestine  and  mesenteric  glands. 

I 

GtrniEA-PiGS. 


Dose 

272 

Died 

107  days  G.T. 

ro  cc. 

273 

45    „  G.T, 

Subcutaneous, 
Dose:  10  cc. 
Killed,  April  25,  1903 
(115  days). 
P.M. — Suppurating  local  lesion  ; 
enlarged  caseous  precrural  gland  ; 
a  few  nodules  in  lungs  and  thoracic 
glands ;  small  nodules  in  liver  and 
spleen. 


Intravenous, 


Killed,  April  25,  1903 
(115  days). 
P.M. — Scattered  tubercles  and  one 
large  nodule  in  the  lungs  ;  medias- 
tinal and  bronchial  glands  tuber- 
culous. 

1 

GUINEA-PIGS 

from  left  bronchial  gland. 


Intraniammary. 
Dose  :  10  cc.  into  each  quarter 
Died,  October  2G,  1903 
(299  days). 
P.M.— Chronic   tuberculosis    of  the 
inoculated  quarters  and  supramammary 
lymphatic  glands  ;  e.>:tensive  tuberculosis 
of    lungs,    thoracic    glands,  tonsils, 
pharyngeal    and    mesenteric    glands ; 
ulcers  in  small  and  large  inte.stines. 


378 

Died 

73  days 

Q.T. 

379 

55  „ 

G.T. 

380 

79  „ 

G.T.] 

GUINEA-PIGS. 


Medias- 
tinal 
gland. 


mammary  -I 
ffland. 


gland. 

Foi 


666 

Died 

37  days 

G.T. 

667 

46  „ 

G.T. 

658 

H  » 

T. 

659 

13  „ 

T. 

imals  fed  with  milk,  see  Table  1  n. 


Precriiral  gland. 


SHORTHORN  HEIFER  98. 


Subcutaneous. 
Dose:  116,600  T.B. 
Killed,  September  5,  1903 
(133  days). 
P,>L— No  local  l^on  ;  two  tubercles 
in  the  prescapnlar  gland;  tuberculosis 
of  Inngs  and  thoracic  glands, 

GUINEA-PIGS. 


^land. 


Spleen. 


Subcutaneous. 
Dose  :  11 6,600  T.B. 
Killed,  September  22,  1903 
(150  days). 
P.M.— Calcareous   local  lesion 
and    prescapular   gland ;  slight 
tuberculosis  of  liver,  spleen,  lungs, 
and  thoracic  glands. 


374 

Died  1  56  days 

G.T. 

S. 

375 

I  91  „ 

G.T. 

I. 

376 

„       71  „ 

G.T, 

S.&I. 

377 

G.T. 

I. 

540 

Died 

43  days 

G.T. 

L 

•541 

86  „ 

G.T. 

L 

6@ 

36  „ 

O.T. 

S. 

543 

*i  „ 

G.T. 

s. 

,544 

KiUed 

87  „ 

NoT 

s. 

Subcutaneous. 
Dose  :  116,600  T.B. 
Killed,  September  9,  1903 
(137  days). 
P.M.— Suppurating    local    leaion ; 
abscess  cavities  in  prescapular  gland  ; 
a  few  caseous  tubercles  in  a  pre- 
pectoral  gland, 

GUINEA-PIGS 

from  prescapulai'  gland. 


550 

Died 

46  days 

G.T. 

551 

48  „ 

(:'r.T. 

552 

■11  I, 

GT. 

663 

30  „ 

GUIMEAPIGS. 


Frescapnlar 
gland. 


Dose : 
dfiOO  T.B. 


682  i  Died 

65  day» 

G.T.  ,S. 

.583  „ 

35  „ 

G.T.  Is. 

584 

32  „ 

G.T.  I. 

685  „ 

31  „ 

G.T.  L 

586  Killed 

5S  „ 

NoT^. 

Subcutaneous. 
Dose :  II0,0W>T.B, 
Killed,  November  4,  1903 
(45  days). 

P.M.— Large  caseous  lesion  ;  adjoinini 
caseous;  general  tuberculoaiH.  7 


In'xrulated  with  emulsion  of  prescapular  gland  of  Calf  12^. 


CALF  128. 
(  ^ 


Subcutaneous, 
Dose :  110,000  T.B, 
Killed,  November  26, 1803 
(64  days). 

P.M.— Huge  local  lesion ;  adjacent  glands 
caseous  throughout ;  general  tuberculosis. 

G.P.'s  from  prescapular  gland. 


BABBITS. 

UcKte  in  ha/:h  caM: : 
l,Wt,<m  T.B. 

Died'  lindaya  O.T.  8. 
1  Oft       Lit  t 


OUIBEA'PIOS. 

in  each  case  ;  5,000  T,B, 


723 

Died 

34  days 

O.T. 

724 

■53  „ 

G.T. 

725 

17  ,. 

G.T. 

726 

I'J  „ 

Intnimammary. 


GUINEA-PIGS. 


SHORTHORN  HEIFER  98. 


Subcutaneous. 
Dose:  116,600  T.B. 
Killed,  September  5,  1903 
(133  days). 
P.il.— No  local  lesion  ;  two  tubercles 
in  the  prescapular  gland  ;  tuherciilosis 
of  lungs  and  trioracic  glands. 


PreseiiJ 
ular 
gland. 


Spleen. 


540 

Died 

43  days 

G.T. 

541 

86  „ 

G.T. 

543 

38  „ 

G.T. 

543 

41  ., 

G.T. 

544 

KUM 

87  „ 

NoT. 

Subcutaneous. 
Dose:  116,600  T.B. 
Killed,  September  22,  1903 
(150  days). 
P.M.— Calcareous    local  lesion 
and    prescapular   gland ;  sligbt 
tuberculosis  of  liver,  spleen,  lungs, 
and  thoracic  glands. 


Preseapi 


374 

Died 

.")(!  days 

G.T. 

S. 

375 

91  „ 

G.T. 

I. 

376 

71  1, 

G.T. 

S.&I. 

377 

•50  „ 

G.T. 

I. 

Subcutaneous. 
Dose  :  116.600  T.B. 
Killed,  September  9,  1903 
(13V  dflys). 
P.M.— Suppurating   local  lesio 
abscess  cavities  in  prescapular  glan 
a  few  caseous  tubeicle.s  in  a  p 
pectoral  gland. 

GUINEA-PIGS 

from  prescapulnr  gland. 


550 

Died 

46  days 

G.T. 

551 

48  „ 

G.T. 

552 

41  „ 

G.T. 

553 

30  „ 

G.T. 

582  '  Died 

65  days 

G.T. 

S. 

hr 

Prescapnlflr 

gland.  j 

583 

35  „ 

G.T. 

S. 

Subcutaneous, 

Dose:  1 

584 

32  „ 

G.T. 

I. 

Doae:  110,00f}T.B. 

5,500  T.B. 

585  ' 

31  ,. 

G.T. 

I. 

Killed.  Noveniber  4,  1903 

(45  days). 

Liver. 

586  Killed 

5^  .. 

XnT. 

s. 

P.M. — Large  caseous  lesion  ;  adjoining 

caseous ;  general  tuberculosis. 

BABBITS. 

Uose  iu  each  case  : 
1,000,000  T.B. 


7 

Died '  116  days 

G.T.  . 

„     1  82  „ 

G.T. 

ulated  with  emulsion  of  prescapular  gland  of  Calf  12C. 


GUINEA-PIGS. 

Dose  in  each  case  :  5,000  T.B. 


671 

Died 

63  days 

G.T. 

I. 

072 

117  „ 

G.T. 

S. 

673 

Killed 

49  „ 

G.T. 

I. 

674 

Died 

48  „ 

G.T. 

I. 

Intramammary. 
Dose  :  1,000,000  T.B.  into  each  quarter. 
Killed,  December  15,  1903 
(41  days). 

P.M. — Tuberculosis  of  inoculated  (joiu  ter-s, 
supramammary  and  left  iliac  lymphatioglands. 


Subcutaneous. 
Dose :  110,000  T.B. 
Killed,  November  25, 1903 
(64  days). 

P.M. — Huge  local  lesion ;  adjacent  glands 
caseous  throughout ;  general  tuberculosis. 

G.P.'s  from  prescapular  gland. 


723 

Died 

34  days 

G.T. 

724 

53  „ 

G.T. 

725 

17  „ 

G.T. 

726 

19  „ 

G.T. 

GUINEA-PIGS. 

Spleen,  j  758  j   Died   j  25  days  |   T.   j  B. 
Por  guinea-pigs  inoculated  with  milk,  see 


Intramammary, 
Dose  :  500,001^  T.B.  into  each  quart^-i  . 
Died,  .lannary  22,  1004 
(48  days.) 

P.M. — Tuberculosis  of  inoculated  (lUiirters, 
supramammaryandleftiliaclymphaticgUii'l^;  'eft 
precrural  and  riglit  popliteal  tuberculous :  niinute 
foci  in  liver,  lung*,  and  thoracic  lymphatic  L^lands. 

GUINEAPIGS. 


Supra-  ( 
mammary  i 
gland.  I 

Spleen. 

Fretal  spleen 


820 

Died  ^  28  days 

(!.T. 

s. 

821 

,.     ,  17  „ 

IT. 

I. 

824 

1.     '   55  „ 

(l.T. 

s. 

825 

ii.T. 

s. 

ORANG  4. 

Fed  with  milk  for  12  days. 
Died,  December  9,  1903 
(16  days  after  the  experiment  began). 
P.M. — No  microscopical  evidence  of  tuberculosis. 

guinbL-pigs. 


Mesenteric  J 

744 

Killed 

77  days 

H. 

S. 

glands.  1 

746 

76  „ 

H. 

L 

Liver, 

746 

77  „ 

H. 

I 

Lung. 

747 

Died 

1  day 

I. 

Spleen. 

748 

Killed 

51  days 

H. 

I. 

For  Guinea-pigs  inoculated  witli  milk  may^vg' 
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HEIFER  12. 


Subcutaneous.— Inoculation  of  5  cc.  of  an  emulsion  of  culture  from  the  original  material  of  Virus  B.I..  through 
Guinea-Pig  14. 

Dose — Not  estimated. 

Date— September  .30th,  1902. 

Age — 1  year  9  months. 

Killed — January  .3rd,  1903.    95  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  in  the  left 
flank  on  September  30th,  1902. 

A  hard  swelling  appeared  at  the  seat  of  inoculation, 
which  on  October  24th,  24  days  after  inoculation,  had 
reached  the  size  of  a  goose's  egg  ;  after  this  it  ceased  to 
increase.  The  animal  remained  well  and  became  very 
fat.    The  temperature  continued  normal  throughout. 

POST-MORTEM  EXAMINATION. 

The  body  was  unusually  fat. 

The  Local  Leaion. — Was  formed  of  two  parts. 

(o)  Purely  subcutaneous,  was  a  three-cornered  mass 
of  about  IJ  in.  each  way,  formed  of  entirely  softened 
caseous  matter,  contained  in  an  irregular  branching 
cavity,  the  walls  of  which  were  of  dense  fibrous  tissue. 

(b)  Another  mass,  measuring  3  in.  by  IJ  in.  by  1^ 
in.,  embedded  in  muscle,  and  consisting  of  a  ramify- 
ing abscess  containing  turbid  fluid  and  curdy  masses 
of  yellow  caseous  matter,  with  a  dense  fibrous  wall 
closely  incorporated  with  the  muscular  tissue. 
The  Left  Precrural  Gland. — Weighed  4  ozs.,  and  measured 
4  in.  by  2  in.  by  1|  in.  It  contained  throughout  numerous 
little  yellow  tubercles,  which  at  two  points  at  least  had 
run  more  or  less  together,  forming  an  irregular  mass  of 
about  f  in.  diameter.    These  larger  caseous  masses  were 
partly  calcified. 

Spleen. — Contained  two  or  more  little  hard  white 
shot-sized  bodies.    Normal  structures  ('?). 

Kidneys. — Normal,  except  for  a  pale  wedge-shaped 
area  in  the  cortex  of  one  of  them.  Not  apparently  altered 
in  structure. 

Liver,  Pancreas,  Sufrarenals,  Uterxs,  Ovaries,  Pharynx, 
Tonsils,  Thymus,  Heart,  Pericardium.  Pleurce,  Peritoneum, 
Intestines  (inspected  only  from  without). — -AjDparently 
perfectly  normal. 

Lnngs. — Perfectly  healthy  at  first  sight.  Showed  on 
close  inspection  numerous  little  dark  specks  on  the  surface 
of  some  parts. 


Bronchial  Gland,  Mediastinal  Glands. — Were  not  ap- 
parently enlarged,  but  on  section  were  drier  than  usual, 
and  presented  a  mottled  appearance,  which  was  difficult 
to  describe,  but  which  was  suspicious. 

Some  other  glands,  namely,  the  hepatic  lymphatic 
glands  and  one  gland  near  the  end  of  the  ileum,  showed 
small  specks  of  congestion,  (or  hjemorrhages)  but  were  not 
otherwise  abnormal. 

The  rest  of  the  mesenteric  and  mesocolic  giands  were 
perfectly  healthy. 

The  Right  Precrural  Gland,  Uiac  and  Lumbar  Lymphatic 
Gla  nds.  — Unal  tered . 

Microscopic  Examination    [Smear  Preparations).  ■ 

Caseous  Matter  from  Local  Tumour. — No  tubercle 
bacilli  s:-(  n. 

Fluid  from-  Local  Tumour. — No  tubercle  bacilli  seen. 

Scraping  from  L.  Precrural  Gland. — No  tubercle  bacilli 
seen. 

Little  White  Body  from  Spleen. — No  tubercle  bacilli 
seen. 

Emulsion  of  Spleen  containing  one  of  the  above.  (Used 
for  guinea-j^ig  which  died  tuberculous). — No  tubercle 
bacilli  seen. 

Emulsion  of  Kidney,  containing  the  pale  wedge-shaped 
area.     (Used  for  guinea-pig.) — No  tubercle  bacilli  seen. 

Emulsion  of  Bronchial  Gland.  (Used  for  guinea-pig 
which  died  tuberculous).    No  tubercle  bacilli  seen. 

Emulsion  of  Post- 2d ediastinal  Gland.  (Used  for  guinea- 
pig  which  died  tuberculous).    No  tubercle  bacilli  seen. 

Lung.    No  tubercle  bacilli  seen. 

Guinea-pigs  inoculated. 

Three  guinea-pigs  inoculated  intraperitoneally  from 
the  spleen,  bronchial  gland  and  mediastinal  gland  re- 
spectively died  of  general  tuberculosis  in  66,  76,  and  146 
days  respectively. 

A  guinea-pig  inoculated  from  the  kidney  remained 
healthy. 


77. 


H2 


60 


HEIFER  10. 

Intravenous — Inoculation  of  5  cc.  of  an  emulsion  of  culture  from  the  original  material  of  Virus  B.  I.,  through 
Guinea-Pig  14. 

Dose — Not  estimated. 

Date— September  30th,  1902. 

Age — 1  year  9  months. 

Killed — When  very  ill,  November  6th,  1902.    37  days  after  inoculation. 


Clinical  History. 
The  heifer  was  inoculated  intravenously  on  September 
30th,  1902. 

The  animal  remained  well  until  the  14th  day  when 
the  temperature  began  to  rise  quickly,  reaching  41'1°C. 
(106°  F.)  on  the  15th.  On  the  IGth  day  there  was  some 
shivering,  the  coat  was  roughened  and  the  respirations 


were  increased  in  frequency.  Later  on  there  was  some 
cough  and  the  appetite  began  to  fail.  Respirations 
gradually  became  more  frequent  (up  to  74  per  minute) 
and  more  laboured,  and  there  was  marked  loss  in  flesh. 
The  general  condition  at  the  time  of  death  was  similar 
to  that  of  Heifer  8,  killed  on  the  25th  day  after  an  in- 
travenous injection. 


Temperature. 
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P0STM03,T£M  EXAMINATION. 
Thorax. 

The  Lungs,  freed  from  all  glands,  etc.,  weighed  17^  lbs. 
They  were  fuU  of  little  separate  tubercles  of  sizes  varying 
up  to  a  good  sized  shot,  packed  almost  as  closely  as 
thev  could  possibly  be.  They  stood  out  from  the  surface 
as  hemispherical  elevations.  They  were  most  numerous 
in  the  cephahc  and  ventral  portions  and  least  numerous 
in  the  dorsal  regions.  In  the  latter  there  was  also  marked 
interstitial  emphysema. 

The  Thoracic  Glands  were  greatly  enlarged  and  full  of 
tubercles  especially  in  the  cortex. 

The  Dorsal  Mediastinal  Glands  weighed  9J  ozs. 
The  Ventral  Mediastinal  Glands  weighed  2J  ozs. 
The  Bronchial  Glands  weighed  IH  ozs. 
The  Heart  was  normal. 

There  was  no  excess  of  pericardial  fluid,  but  probably 
a  slight  excess  of  pleural  fluid. 

The  Costal  Pleura  near  the  diaphragm  and  the  pleural 
surface  of  the  diaphragm  was  covered  with  vascular 
vegetations.  (No  tubercle  bacilli  were  found  in  these.) 
Similar  patches  of  vascular  vegetations  appeared  in  the 
posterior  part  of  the  pericardium  in  contact  with  the 
dorsal  surface  of  the  auricles.  (No  tubercle  bacilli  were 
found  in  these). 

Abdomen. 

The  Gut  was  not  examined  throughout,  but  portions 
of  intestine  which  were  examined  contained  no  sign  of 
tubercle;  it  however  appeared  somewhat  congested, 
and  the  mesenteric  gland;,  though  they  showed  no  signs  of 
tubercle,  were  much  pigmented. 

The  Spleen,  Liver  and  Kidneys  appeared  at  first  sight  to 
be  normal  except  that  the  central  parts  of  the  lobules  of  the 
liver  were  j^ellowish  ;  but  on  careful  search  being  made 
a  f  w  small  whitish  spots  were  found  in  all  three  organs, 
lorming  in  the  kidney  in  some  cases  a  radial  streak  in 


the  cortex.  These  little  spots  were  hard  and  were  easily 
shelled  out  of  the  softer  tissue  around. 

Supraranals.  — Normal. 

Panc.reis,  Uterus,  Ovaries,  Tongue,  Tonsils,  Larynx, 
and  Pharynx. — Were  normal. 

The  Seat  of  Inoculation  and  the  Prescapidar  Gland  on 
that  side  were  not  examined. 

Microscopic  Examination  {Sme.ctr  preparations). 

Lung  : 

(1)  Tubercle,  Tuberole  bacilli. 

(2)  Emulsion  uszd  jor  gwinea-p'\g. — Tubercle  bacilli 

fairly  numerous. 

Kidney. — Emulsion  used  for  Guinea-pig. — Tubercle 
bacilli  very  scanty. 

Liver  Emusion  us;d  fjr  Guinea-pig. — 1  Tubercle 
bacillus  seen. 

Liver,  a  cruslied  white  Speck. — No  Tubercle  bacilli. 
Gland  in  Portal  fissure. — Tubercle  bacilli  numerous. 
Spleen,  crushed  Tubercle  from. — Tubercle  bacilli  fairly 
numerous. 

Scrapings  from  Vascidar  Vegetation  on  : — - 

Diaphragmitic  Pleura. — (a)  No  Tubercle  ba?illi— (6) 
No  Tubercle  bacilli— (c)  ?  1  Tubercb  bacillus. 

Pericardium. — No  Tubercle  bacilli. 

Guinea-pigs  Inoculated. 

All  intraperitoneal. 
No.  22,  from  liver,  died  of  general  tuberculosis  in  84 
days. 

No.  223,  from  spleen,  died  of  general  tuberculosis  in 
24  days. 

No.  224,  from  kidney,  died  of  general  tuberculosis  in 
24  days. 

No.  225,  from  lung,  died  of  general  tuberculosis  in 
30  days. 
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COW  40. 

Intramammary — Inoculation  of  culture  from  the  original  material  of  Virus  B.  I.  through  Guinea-Pig  14. 
Dose — Not  estimated.    Total  volume  of  emulsion  of  culture  injected  10  cc. 
Date— September  30th,  1902. 

Killed — December  31st,  1902.    92  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  in  the  left-fore  and  right  hind 
quarters  of  the  udder  on  September  30th,  5  cc.  of  the 
emulsion  being  injected  into  each. 

Ten  days  later  a  little  knotty  induration  could  be  felt 
at  the  root  of  the  nipples  when  the  mammary  gland 
was  empty.  There  was  no  alteration  in  the  general  health 
or  appearance  of  the  animal.  A  month  after  the  com- 
mencement of  tie  experiment  the  inoculated  quarters 
were  definitely  enlxrged  and  hard.  The  enlargement 
gradually  increased  and  by  the  second  month  the  right- 
fore  C£uarter  was  also  indurated.  There  was  no  marked 
alteration  in  health. 

The  cow  gave  birth  to  a  calf  (Calf  38)  132  days  before 
inoculation  and  suckled  it  from  October  18th  till  the  day 
on  which  she  was  killed  74  days  later. 

Temperature. 

There  was  very  little  variation  from  the  normal  tem- 
perature. It  flvictuated  between  38 '6  and  39 '5,  on  only 
two  or  three  occasions  rising  above  40. 

W  eights. 

September,  December  31st — 5  cwt.  3  qrs.  13  lbs. 

POST-MORTEM  EXAMINATION. 
Udder  : 

Eight  Hind  Quarter. — Cut  ojjen  in  median  line  ; 
m  amr.'d  lOi  in.  by  lOA  in. 

Wholly  tuberculous  ;  no  normal  tissu?  left  ;  was 
ca'ieating  all  over  and  calcareous  nearlv  all  over. 

Sinuses  were  much  dilated  and  studded  with  tuberculous 
nodules  like  bunches  of  currants,  extending  to  tip  of 
nipple.    No  ulceration  ;    tissue  very  tough  and  dense. 

Right  Fore  Quarter. — Apparently  normal.  A  few 
opaque  white  nodules,  merely  milk  cysts.  Ducts  and 
sinuses  apparently  normal. 

Left  Fore  Quarter. — Wholly  tuberculous,  caseating  and 
calcareous.  iMilk  sinuses  were  dilated,  studded  with 
tubercles  like  the  other  ;  very  dense  round  ducts. 

Left  Hind  Quarter. — Apparently  normal. 

Supramammary  Gland  (Right)  9i:i.  by  5 in.  Weight, 
2  lbs.  3  oz. 

Hfemorrhages  on  anterior  median  surface  in  con- 
nective tissue. 

Wholly  tuberculous,  caseous,  and  calcareous.  Much 
oedematous  tissue  in  hilum. 

Left:  6  in.  by  4i  in.    Weight,  1  lb.  10  oz. 

Also  wholly  tuberculous,  caseous  and  calcareous. 
Layer  of  gelatinous  oedematous  tissue  in  hilum. 


Gland n  : 

Right  and  Left  Popliteal. — Normal. 
Inguinal. — Normal. 

Rijht  Uiac. — Weighed  5  oz.  Miliary  tulierclcs 
throughout. 

Left  Iliac. — .51  in.  by  5  in.  l-J  in.  thick.  Weighed 
1  lb.  4  oz.  Tuberculous,  caseating  and  calcareous 
throughout.    Much  oedematous  tissue  in  hilum. 

Right  and  Left  Axillary. — Normal. 
Lumbar. — Normal. 
Suhma.rillary  Lymphatic. — Normal. 
Pharyngeal. — Normal. 

Mesenteric. — Several  examined  ;  all  found  normal. 
(Esophageal. — Apparently  normal . 
Hepatic. — Normal. 

Mediastinal. — Anterior  and  posterioi\  No  visible 
tubercles. 

Bronchial. — Two   tuberculous   nodules,  yellowish 
white  on  section,  about  2  mm.,  found  on  cortex  of  one 
gland. 
Lungs  : 

Left. — Whole  lung  studded  with  tubercles.  A  few 
caseous  foci  at  base  ;  less  in  upper  lobe. 

Right.—THtto. 

Heart. — Right  side  healthy.  First  pxrt  of  aorta  and 
innominate  showed  patches  of  atheroma.  Left  ventricle 
and  valves  healthy.  Coronary  arteries  healthy.  Cal- 
careous atheromatous  looking  plaques  w  r  •  f  e  n  nearly  all 
over  the  bft  auricb. 

Liver,  Spleen. — Normal. 

Kidneys. — Normal,  save  for  one  small  nodule  found 
in  cortex  of  each.    (No  tubercle  bacilli  found  in  smear). 

Suprarenals. — Healthy. 

Ovaries. — Normal. 

Tonsils. — Normal. 

Anima's  Inoculated. 

10  to  15  c  ibic  centimetres  of  the  udder  w?r?  em  ilsifi?d 
with  .50  cubic  centimetrjs  of  salt  solution,  ani  aft;'r 
filtrition  the  emulsion  so  prepared  was  inocalated  into 
2  Heifers,  1  Cow,  ani  2  Guin  -a  pi|s 

On?  Heifer  (No.  30),r3C?ived  10  cc  subc'atan?ously,  the 
other  (No.  26),  10  cc.  intravenously;  the  cow  was 
inoc  dated  with  10  cc  in  ea  'h  of  two  quarters. 

Th?  two  Gainea-pigs  received  1"0  cc  each,  on?  subcu- 
taneoasly,  the  oth-^r  intraperitonoa'ly.  They  died  of 
genjrai  tib?rcilosis  in  107  and  45  da 7s  respectively. 


CALF  38. 

Feeding  Experiment  -Suckled  by  its  mother,  Cow  40,  from  October  18th  until  December  31st,  1902,  a'perio 
of  74  days. 

Age— At  the  beginniag  of  the  experiment,  5  months. 

KiUed— In  good  health,  December  31st,  1902,  74  days  after  the  experiment  began. 

ABSTRACTS  OF  POST-MORTEM  NOTES. 

One  Peyers  patch  45  feet  from  the  pylorus  showed  three  small  ulcers;  t,vo  mesenteric  glands  were  cis-atin' 
an :1  ca'careous  and  several  presented  caseous  foci.    There  was  no  sign  of  tuberculosis  elsewhere. 

Note.— The  full  post-mortem  notes  on  this  animal  are  given  in  the  "  Report  on  Feeding  Experiments  with  the  Bovin 
Tubercle  Bacillus,"  page  678. 
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GUINEA-PIGS  INOCULAfED  WITH   MILK  Of   COW  40. 


Note.-  Eight  guinea-pigs  inoculated  with  the  milk  of  the  cow  before  her  inoculation  (two  from  each  quarter) 

were  killed  and  found  perfectly  healthy. 

Doses  :  -30  c.c.  milk  from  each  quarter  were  centrifugalised  and  the  deposit  inoculated  into  two  guinea- 
pigs,  one  subcutaneously,  the  other  intraperitoneally. 


Date. 


October  14,  1802 
(14  days  after  the 
cow  was  inoculated) 


No.  of  Guinea-pig 
and  Quarter  of 
Udder. 


October  28,  1902 
(28  days  after  in- 
oculation) 


November  11,  1902 
,X42  days  after  in- 
oculation) 


December  2,  1902 
(6.3  days  after  in- 
oculation) 


192^ 
193j 
1941 
195/ 
196  "I 
197/ 

198  I 

199  I 


RF. 


LH. 


LF. 


RH. 


210 


Irf. 

211  j 


2121 


3/ 


LH. 


213 


2141 

[lf. 

215J 


2161 


21 


tJ 


RH. 


226  I 
227 ' 
228 


RF. 


Ilh. 

229j 
2301 

Ilf. 

231 J 


232 


233 


RH. 


246 


|rf. 

247  J 


248 


249 


LH. 


250  > 

[lf. 

251^ 

252  ^ 

[RH. 


Weight 
in 

Grammes. 


Killed  or 
Died. 


4V0 
3S0 
420 
400 
480 
560 
450 


490 
530 
520 
500 
510 
400 
410 
510 


340 
380 
350 
370 
420 
400 
400 
470 


360  gr. 

K 

365 

K 

350 

K 

340 

K 

380 

D 

430 

D 

390 

D 

370 

D 

K 
K 
K 
K 
K 
D 
D 
D 


K 
K 
D 
K 
D 
D 
K 
D 


K 
D 
K 
K 
K 
D 
K 
D 


Length  of  Life  in  days. 


Intrap. 


121 


121 


84 


109 


109 


71 


21 


Subcut. 


97 


26 


89 


89 


49 


29 


121 


121 


123 


59 


109 


13 


22 


109 


97 


97 


97 


97 


89 


84 


Result. 


H. 

H. 

H. 

H. 
G.T. 
G.T. 

T. 
G.T. 


H. 

H. 
No  T. 

H. 
S.T. 
G.T. 

T. 
G.T. 


H. 
No  T. 

H. 

H. 
G.T. 

T. 

T. 
G.T. 


H. 

H. 

H. 

H. 
G.T. 
G.T. 
G.T. 
G.T. 


Explanation  of  Abbreviations. 

H.— Healthy. 
No  T. — No  tuberculosis. 
S.  T.— Slight  tuberculosis.  ^ 

T.— Tuberculosis  not  so  extensive  as  G.i. 
O.  T.— General  tuberculosis. 
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RHESUS  MONKEY  10. 

Subcutaneous — Inoculation  of  culture  from  Guinea-Pig  14.    (Inoculated  with  oi-iginal  material  of  Virus  B.  T.~ 
Dose — Not  estimated,  about  0"25  cc.  of  emulsion  used  to  inoculate  Cow  40  and  Heifers  10  and  12. 
Date— September  30th,  1902. 


Died— December  13th,  1902.    74  days  later. 

Clinical  History. 
The  monkey  was  inoculated  subcutaneously  in  both 
ears  on  September  30th,  1902  ;  the  intention  was  to  make 
an  intravenous  inoculation,  but  this  failed. 

Small  ulcers  appeared  at  the  seats  of  inoculation,  the 
first  being  seen  on  October  15th,  and  the  lymphatic 
glands  under  the  ears  enlarged,  softened,  and  finally 
ulcerated. 

The  temperature  rose  slowlj\  The  general  health 
appeared  quite  good  until  a  few  days  before  death  and  the 
animal  was  always  active,  lively,  and  eager  for  food.  On 
December  6th,  the  temperature,  which  for  about  a  month 
had  usually  varied  between  105°  and  106°r.,  began  to 
fall  quickly.  It  reached  99°  on  December  1  Ith.  and  83°F. 
on  December  13th.  On  this  date  the  monkey  died. 
Tuberculin  Test,  October  15th,  1903,  16  days  after 
inoculation.  Negative. 

POST-MORTEM  EXAMINATION. 

On  the  back  of  the  right  pinna  there  was  an  irregular 
ulcer  measuring  f  ins.  by  \  in.  and  continuous  below 
with  a  linear  ulcer  1  in.  long  extending  to  the  lower  end 
of  the  incision  previously  mentioned.  The  surface  was 
covered  with  a  dry  scab,  The  edges  were  puckered 
up,  as  if  healing  were  in  progress. 

Immediately  behind  the  lobule,  on  the  mastoid  process, 
was  a  soft  swelling,  1  in.  by  J  in. 

On  the  back  of  the  left  pinna  there  was  a  much  smaller 
ulcer,  about  \  in.  in  its  longest  dimension,  and  over  the 
mastoid  a  soft  prominent  swelling  as  large  as  a  big  pea. 

On  the  right  side  of  the  neck  were  four  submaxillary 
glands,  caseous  and  softened.  In  the  posterior  triangle 
there  wa;  another  smaller  one.  The  glands  along  the 
great  blood  vessels  were  normal.  The  right  axilhiry  gland 
was  caseous  and  softened  and  as  large  as  a  bean. 

The  left  axillary  gland  was  normal. 

Thorax  : 

Lungs. — The  dorsal  half  of  the  posterior  lobe  of 
the  right  and  the  ventral  half  of  the  posterior  lobe 
of  the  left  lung  were  entirely  solidified,  dense,  and 
caseating.  There  was  a  rather  sharp  line  of  de- 
marcation. The  rest  of  each  lung  was  studded  here 
and  there  with  small  separate  tubercles. 

Bronchia^  Glands. — The  glands  at  the  bifurcation  of 
the  trachea  were  greatly  enlarged  and  extensively 
caseated ;  one  of  the  glands  was  nearly  1  in.  in  length. 

The  Pleura  was  free  from  tubercles. 

Ahdorr.en : 

The  Omentum  showed  a  few  small  tubercles  and 
a  large  number  of  minute  grain.s,  possibly  also 
tubercles. 


Peritoneum. — There  were  fairly  numerous  small^ 
tubercles  on  the  peritoneal  surface  of  the  diaphragm. 
Th^  rest  of  t\ii  periton  'um  was  normal. 

Intestine^. — A  single  mustard  seed  sized  tubercle 
was  found  in  the  ileum  1  foot  from  ileo-coecal 
valve  and  four  or  five  feet  from  pylorus  ;  except  for 
this,  the  mucous  membrane  of  gut  was  entirely 
healthy.    No  intestinal  parasites  were  found. 

Mesenteric  Glands. — One  showed  minute  opaque 
foci,  (?)  tubercles. 

The  Ileo-Colic  Glands. — Appeared  generally  swollen 
but  showed  no  sign  of  tubercle. 

The  Spleen  was  little  if  at  all  enlarged.  It  was 
full  of  tubercles  of  various  sizes  from  a  small  pinshead 
up  to  a  pea.    The  largest  were  entirely  softened. 

The  Liver,  probably  about  its  normal  size,  showed 
numerous  minute  tubercles  and  others  varying  in 
size  from  these  up  to  that  of  a  very  small  pea.  The 
larger  ones  were  caseous  and  softened. 

Porta'  Glands-. — In  the  hepatic  fissure  were  several 
glands,  caseous  and  softened. 

Both  Kidneys  were  pale  and  had  a  few  small  tuber* 
cles  in  the  cortex. 

The  Suprarenal  Bodies  were  normal.  ,  ..— - 

Pancreas  and  Testes  Avere  normal. 

The  Pharynx,  Tongue,  Palate,  Tonsils  and  Larynx' 
were  normal. 

The  Brain  and  its   Membranes  were  normal  in  ap- 
pearance. 

Microscopical  Examination  {Smear  preparations.) 

Meso-Colic  Gland. — No  tubercle  bacilli. 

Omentum  ?  Tubercle. —  ?  1  tubercle  bacillus. 

Hepatic  Lymphatic  Gland. — Tubercle  bacilli,  few. 

Bronchial  Lymphatic  Gland. — Tubercle  bacilli,  few. 

Liver  Emulsion  injected  into  Guinea-Pigs. — Tubercle 
bacilli. 

Spleen  Emulsion  injected  in'o  Guinea-Pigs. — Tubercle 
bacilli. 

Lung  Emulsion  injected  into  Guinea-Pigs. — Tubercle 
baciUi,  few. 

Mastoid  Gland  Emulsion  injected  into  Guinea-Pigs. — 
Tubercle  bacilli,  scanty,  in  groups. 

Guinea-pigs  LnocuJated. 

Guin  a  pigs  inoculated  from  the  lung,  spleen,  liver  and 
a  majtoid  gland  all  developed  t  iberc  dosi?. 
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COW  74. 

Intramammary — Inoculation  of  an  emulsion  of  the  mammary  gland  of  Cow  40. 
Dose — Not  estimated.    [Total  volume  of  emulsion  injected  20  cc.]. 
Date— December  31st,  1902. 

Died—October  26th,  1903.    299  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  on  December  31st,  1902,  by  an 
intramammary  injection  of  an  emulsion  made  from  the 
mammary  gland  of  Cow  40.  The  number  of  bacilli  con- 
tained in  the  dose  given  was  not  estimated. 

At  the  time  of  inoculation  the  cow  was  suckling  a  calf 
to  which  she  had  given  birth  about  three  weeks  previously 
(see  Calf  84).  .This  calf  was  not  allowed  to  suckle  for  a 
period  of  24  hours  after  the  injection,  but  then  returned 
to  its  mother.  It  died  a  week  later,  when  another  calf 
(Calf  86)  was  given  to  her  to  take  its  place. 

The  experiment  with  Cow  74  extended  over  a  period  of 
nearly  ten  month",  the  disease  produced  in  the  animal  being 
of  a  chronic  t3rpe  and  only  becoming  acute  about  six 
weeks  before  death.  Till  about  the  middle  of  February  no 
obvious  change  in  the  condition  of  the  infected  quarters  of 
the  udder  was  noticed.  Ten  weeks  after  the  inoculation 
both  quarters  were  slightly  enlarged  and  indurated ; 
and  the  supramammary  gland  was  rather  larger  than 
normal.  The  enlargement  of  the  infected  quarters  and 
of  the  mammary  gland  as  a  whole  increased  slightly, 
but  at  no  time  wis  very  marked,  and  about  six  months 
after  the  commencement  of  the  experiment  began  to 
diminish.  The  general  condition  of  the  cow  varied  from 
time  to  time,  but  it  was  never  ill  during  the  first  eight 
months.  In  the  beginning  of  September  it  was  actually 
improving,  and  attained  its  maximum  weight.  Four  weeks 
before  the  end  the  health  of  the  animal  changed  somewhat 
suddenly  and  it  became  ill.  The  temperature  rose,  and 
.the  imhe  and  respiration  were  increased  in  frequency. 

During  the  remainder  of  the  time  the  cow  became  rapidly 
worse,  and  greatly  emaciated.  The  disappearance  of  the 
subcutaneous  fat  around'  the  udder  enabled  a  more  ac- 
curate examination  of  the  gland  to  be  made,  and  a  week 
before  death  it  was  noted  that  a  distinct  mass,  as  large 
as  a  fist,  was  felt  in  the  left  fore-quarter,  and  an  indurated 
ridge  in  the  centre  of  the  udder.  The  left  hind-quarter 
was  much  atrophied,  the  right  fore  small  and  the  right 
hind  sninll  and  indurated. 

On  the  day  before  death  the  respirations  were  noticed 
to  be  laboured,  and  the  weakness  more  pronounced,  and 
there  was  some  diarrhoea.  On  October  26th,  299  days 
after  inoculation,  the  animal  was  found  dead,  having 
probably  died  in  the  early  hours  of  the  morning. 

Weights. 

cwt.  qrs.  lbs. 
January  1st.  1903        -    .5    2  15 

May  12th,  1903    -       -    4    3    21  (loss,  2  qrs.  22  lbs.) 
rSeptember  29th,  1903       6    1    11  (gain,  5  qrs.  18  lbs.) 
October  26th,  1903       -    4    1    21  (loss,  7  qrs.  18  lbs.) 

Total  loss  of  weight  during  experiment. — 1  cwt.  0  qrs.  22 
lbs. 

Temperature. 

From  the  commencement  of  the  experiment  to  Sep- 
tember 24th,  a  period  of  over  nine  months,  the  tempera- 
ture remained  normal.  On  September  25th  it  rose  rather 
suddenly  to  over  40'0°C.,  and  remained  between  40  and 
41-0°C.  till  death. 

POST-MORTEM  EXAMINATION. 
Carcass. — Considerably  emaciated. 

The  Udder. — With  the  skin  and  supramammary  glands 
attached,  weighed  8  lbs.  ;  stripped  of  these  appendages 
it  weighed  only  6  lbs.  4  oz. 

The  tissues  surrounding  the  udder  were  not  oedematous. 

Both  inoculated  quarters  felt  indurated,  particularly 
the  left  fore,  which  was  affected  chiefly  in  the  part  an- 
terior to  the  teat. 

On  longitudinal  section  there  was  no  sharp  line  of  de- 
marcation l  etween  the  quarters  ;  the  gland  tissue  every- 


where, except  where  tuberculous,  was  firm,  had  a  dark 
red  colour,  and  showed  an  abnormal  development  of  in- 
terstitial connective  tissue. 

T,  e  normal  quarters  showed  no  visible  tubercles ;  the 
left  hind  was  very  small,  being  the  smallest  of  all  the 
quarters  ;  the  mucous  membrane  of  the  milk  sinuses  and 
ducts  was  slightly  reddened,  and  presented  a  number  of 
little  rounded  soft  yellowish  white  structures,  not  aji- 
parently  tuberculous. 

Left  Fore  Quarter. — Around  the  periphery,  from  the  teat 
to  the  base  anteriorly  and  internally,  and  for  a  short 
distance  above  the  t?at  posteriorly,  the  gland  tissue  wr  s 
indurated,  dense  and  lobulated  ;  the  lobular  areas  were 
grey,  yellow  and  caseous  in  the  centre,  and  here  and  there 
r  ontained  minute  calcareous  grains.  The  tissue  in  the 
lower  central  parts  of  the  quarter  presented  a  few  scatte-  ed 
yellow  points  ;  the  central  parts  of  the  base  were  free  from 
tubercles. 

The  Eight  Hind  Quarter. — Contained  externally  a  few 
small  lobular  masses  as  above,  and  in  the  posteiior  part 
a  series  of  spheiical  nodules,  which  stood  out  from  the 
cut  surface  ;  these  were  mostly  discrete,  and  varied  from 
|-  to  1^  in.  in  diameter,  but  in  one  place  four  or  five 
were  grouped  together  ;  each  nodule  had  a  golden  yellow 
margin,  and  a  whitish  yellow,  slightly  gritty,  calcareous 
centre.  This  quarter  was  smaller  than  the  left  fore- 
quarter,  and  was  traversed  by  broad  bands  of  fibrous 
tissue. 

The  mucous  membrane  of  the  milk  sinus?s  and  the 
ducts  of  the  inoculated  cjuarters  was  congested  and 
finely  granular,  but  otherwise  resembled  that  of  the 
non-inoculated  quarters. 

The  tissues  around  the  supramammary  glands  were 
slightly  codematous. 

Supramammari/  Lymphatic  Glands. — Ths  left  weighed 
1  oz. ;  right,  5  oz.  ;  both  glands  were  disc-shaned,  and 
were  about  1  in.  thick.  The  left  measured  ?f  irs.  in 
diameter ;  the  right  3|  in.  The  tissue  of  the  glands  was 
soft  and  congested. 

In  the  cortex  of  the  left  gland  there  w.  re  some  irregular, 
firm,  greyish  white  mass*^*.  in  which  could  be  seen  on  close 
inspection  little  yello^rish  foci ;  about  half  the  cortex 
was  affected. 

The  central  parts  of  this  gland  contained  two  deep 
yellow  caseous  masses,  gritty  from  calcification,  and 
surrounded  by  a  definite  fibrous  capsule  ;  one  of  these 
had  an  irregidar  outline  and  measured  2f  in.  by  |  in.  ;  the 
other  was  spherical  and  about  J  in.  in  diameter.  The 
right  gland  resembled  the  left,  but  contained  five  yellow 
nodules,  one  a  \  in.  in  diameter,  the  others  ^  ii^-  !  e^ch 
nodule  had  a  dense  fibrous  capsule. 

Right  Iliac  Glands. ~Vv  ere  normal. 

A  single  large  gland  on  the  opposite  side  weighed  5  ozs., 
and  showed  no  naked-eye  tubercles. 

A  hdomin. — On  opening  the  abdomen  there  was  a  strong 
foul  fajoal  odour. 

Omentum  and  Peritoneum. — The  posterior  half  of  the 
omentum,  on  its  anterior  surface,  showed  a  number  of 
little  reddish  granulations ;  the  surface  in  contact  \vith 
the  rumen  was  normal. 

The  peritoneum  covering  several  of  the  mesenteric 
glands  was  congested,  and  showed  a  number  of  minute 
grey  granules.    Elsewhere  the  peritoneum  was  normal. 

Spleen. — 1  lb.  6  ozs.  Surface  normal ;  pulp  dark  red 
and  diffluent ;  free  from  visible  tubercles. 

Liver. — 11  lbs.  15  ozs.  Both  surfaces  normal.  Tissue 
pale  and  somewhat  friable  ;  no  sign  of  tubercle.  Running 
through  the  left  lobe  there  was  a  greatly  thickened  bile 
duct. 

Hepatic  Lymphatic  Glands. — Normal. 

Kidneys. — Right  1  lb.  7  oz. ;  left  1  lb.  5  oz.  In 
each  the  capsule  stripped  easily  ;  the  substance  was  pale  ; 
no  tubercle  seen  in  any  part. 
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Su prarcnal  Bodies. — Normal. 
Alimentary  Tract : 

Left  Tonsil. — Was  about  twice  as  large  as  the  right.  On 
section  it  was  almost  entirely  occupied  by  tuberculous 
masses  resembling  those  in  the  posterior  pharyngeal 
glands. 

Right  Tonsil. — Contained  two  nodules,  one  1  em.  in 
diameter,  the  other  h  cm. 

The  pajjillse  on  the  anterior  surface  of  the  soft  palate 
were  congested. 

The  mucous  membrane  of  the  fauces  was  very  congested. 

Intestines. — The  mucous  membrane  of  the  intestines  was 
softened  from  post-mortem  changes,  and  congested,  6  inches 
or  so  near  the  pylorus  being  almost  black  in  colour.  Ulcers 
were  seen  in  many  of  the  Peyer's  patches,  particularly  in 
those  near  the  lower  end  (total  number  seen,  fourteen)  : 
most  had  a  diameter  of  half  an  inch,  but  several  were  half 
that  size,  and  one  was  an  inch  in  diameter.  The  floors 
of  the  ulcers  were  ragged  and  gi-ey,  the  margins  slightly 
I'aised,  and  in  some  cases  undermined  ;  the  base  was  not 
thickened  and  there  were  no  subperitoneal  tubercles. 

In  the  cmcum  there  were  two  similar  ulcers  -|  in. 
in  diameter.  A  colic  gland  near  one  of  these  contained 
foiu-  tubercle  nodules. 

Left  Posterior  Pharyngeal  Gland  measured  '2\  in.  by 
■2  in.  by  \\  in. ;  weighed  over  2  oz.,  and  was  completely 
occupied  by  dense  greyish  tissue  interspersed  with  a  yellow 
caseous  meshwork. 

Riejht  Posterior  Pharyngeal  Gland. — Was  enlarged, 
weighing  a  little  over  1  oz.  On  section  the  cortex  con- 
tained several  nodules  as  above  ;  the  gland  tissue  was 
soft  and  congested. 

Mesenteric.  Glands. — The  majority  of  the  mesenteric 
glands  were  gi-eatly  enlarged,  some  forming  very  prominent 
tumours.  On  section  many  were  seen  to  be  tuberculous 
throughout,  resembling  the  left  posterior  pharyngeal  gland. 
Others  contained  single  nodules,  the  smallest  the  size  of 
a  filbert.  Seventeen  of  the '"glands  were  affected;  these 
altogether  weighed  14  ozs.  ;  the  largest  one  measured  3  in. 
by  2}  in.  by  li  in.,  and  weighed  3  ozs. 

A  few  of  the  colic  glands  contained  similar  tubei'cles. 

Thorax  : 

Lungs. — Weighed  30  lbs.  9  ozs.  They  were  crammed 
with  nodules  ranging  in  size  from  \  in.  to  1  in.  in 
diameter,  and  occupying  either  part  or  the  whole  of  a 
lobule.  The  nodules  were  most  numerous  in  the  anterior 
lobes,  where  in  many  places  they  were  confluent,  forming 
large  masses.  The  nodules  projected  slightly  beneath 
the  pleura,  and  had  flattened  surfaces  with  a  greyish - 
white  colour. 

The  lung  tissue  between  the  nodules  in  the  anterior  lobes 
sliowed  areas  of  collapse  and  slight  vesicular  emphysema. 
( )ne  of  the  small  lobes  on  the  right  side  was  entirely  airless 
and  sank  in  water  ;  the  other  anterior  lobes  were  buoyed 
up  in  water  by  small  patches  of  vesicular  lung.  The 
collapsed  portions  were  firm  and  dark  red  in  colour.  The 
nodules  were  not  so  thickly  distributed  in  the  posterior 
parts  of  the  caudal  lobes  as  in  the  anterior  lobes,  and  they 
were  surrounded  by  a  moderate  amount  of  crepitant  lung 
tissue,  with  only  a  few  collapsed  areas. 


In  the  interstitial  tissue  about  the  middle  of  the  caudal 
lobes  superiorly  there  were  two  large  air-containing 
cavities  which  sent  ramifications  in  all  directions,  on  the 
left  side  extending  into  the  anterior  lobes. 

On  section  the  great  majority  of  the  nodules  were 
composed  of  dense  translucent  grey  tissue,  containing 
yellow  caseous  patches  of  homogeneous  consistency  and 
not  appreciably  calcified ;  each  was  surrounded  by  a 
translucent  marginal  zone  containing  no  yellow  areas.  A 
few  of  the  nodules  in  the  posterior  lobe  had  broken  down 
and  contained  thick  yellow  caseo-jjus. 

Mediastinal  Glands. — Were  greatly  enlarged  ;  the  long 
posterior  mediastinal  gland  measured  11  in.  by  4  in.  by 
li  in.,  and  weighed  1  lb.  9  oz.  Two  glands  anterior  to  this 
measured  about  4  in.  by  3  in.  by  1|  in.,  and  weighed 
together  1 1  ozs. 

Left  Bronchial  Gland. — Weighed  11  ozs. 

Right  Bronchial  Gland. — 3  in.  by  2  in.  by  1  in.  Weighed 
9  ozs. 

The  mediastinal  and  bronchial  glands  together  weighed 
3  lbs. 

On  section  they  consisted  throughout  of  dense  greyish 
white  tissue,  homogeneous  in  consistency,  interspersed 
with  small  yellow  streaks  and  foci ;  the  yellow  areas  were 
not  appreciably  calcified. 

The  long  mediastinal  and  the  right  bronchial  glands  were 
congested,  the  former  sUghtly,  the  latter  intensely. 

Pleura. — The  fringes  on  the  parietal  pleura,  along  the 
interlobular  septa  and  margins  of  the  hmgs  were  con- 
gested, but  not  hypertrophied  to  any  extent ;  they 
contained  no  tubercles. 

Heart. — No  naked  eye  tubercle.  Cavities  contained 
dark  red  clot  and  some  agony  clot. 

Uterus,  Ovaries  and  Fallopian  Tubes. — Normal. 
All  the  undermentioned  glands  were  deeply  congested^ 
but  showed  no  tubercle  j : — 

Right  and  Left  Submaxillary,  Parotid,  Right  and 
Left  Popliteal,  Right  and  Left  Precrural.  Right  and  Left 
Isch.iatic,  Right  and  Left  Gluteal,  Right  and  Left 
Axillary,  Right  and  Left  Prescapular,  Right  and  Left 
Pre  pectoral. 

Microscopical  Examination. 

Smears  from.  : 

Mediastinal  Gland. 


Su pramanimarij  Gland, 
Left  Tonsil     '  - 


I  Showed  numerous 
J      tubercle  bacilli. 


Anima's  Inoculated  and  Fed. 

Two  guinea-pigs,  inoculated  subcutaneously  with  an 
emulsion  from  a  mediastinal  gland,  died  of  general  tuber- 
culosis in  thirty-seven  and  forty-six  days  respecti\rely  : 
two  others  inoculated  mtraperitoneally  with  an  emulsion 
from  the  supramammary  lymphatic  gland,  died  of  tuber- 
culosis in  eleven  and  thirteen  days  respectively. 

For  guinea-pigs  inoculated  ■«  ith  milk,  s'e  tables,  p.  67. 

For  the  full  notes  of  the  animals  (Calf  86,  a.nd  IVIonkej^s 
62,  70,  and  72)  fed  with  the  milk,  see  "  Feeding  Experi- 
ments with  the  Bovine  Tubercle  Bacillus." 


CALF  84. 

Bom  in  the  quarantine  sheds  at  Blythwood  Farm  of  Cow  74  on  October  7th,  1902.  It  was  removed  with  its  mother 
to  Walpolo  on  October  14th. 

The  mother.  Cow  74,  was  inoculated  by  means  of  an  intramammary  injection  when  the  calf  was  a  little  more  than 
twelve  weeks  old.  The  calf  was  removed  from  its  mother  twenty-four  hours  after  the  inoculation,  and  fed  artificially 
on  sterilised  milk,  and  on  January  1st,  1903,  was  allowed  again  to  suckle. 

On  January  6th  it  was  foimd  to  be  suft'ering  from  severe  dyspnoea,  having  apparently  had  some  kind  of  fit.  Chloro- 
form was  administered  with  good  eflect,  but  a  second  attack  occurred,  and  the  calf  died. 

post-]\iorte:\i  examination. 

All  the  organs  were  found  to  be  perfectly  healthy.    The  brain  was  not  examined. 


I 
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CALF  86. 

Age — weeks. 

Feeding  Experiment— Suckled  by  its  foster-mother  Cow  74  for  190  days. 
Killed — July  16th,  1903.    190  days  after  the  experiment  began. 

ABSTRACT  OF  POST  MORTEM  NOTES. 

There  were  two  submucous  nodules  and  one  tuberculous  ulcer  in  the  small  intestine  ;  one  mesenteric  gland  was 
partly  caseo-calcareous  and  two  contained  each  a  small  caseo-calcareous  tubercle  ;  tne  ileo-colic  glands  and  one  gastric 
gland  were  caseo-calcareous  throughout ;  the  liver  contained  two  small  caseo-calcareous  nodules  ;  other  organs  and 
glands  were  normal. 


(For  the  full  notes  of  this  Animal  see  page  677.) 
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GUINEA-PIGS  INOCULATED  WITTT  :\tILK  OF  COW  74. 

Note.—  H  guinea-pigs  inoculated  with  tlie  milk  of  the  cow  before  her  inoculation  (2  from  each  quarter),  were  found 

to  be  perfectly  healthy  when  killed. 


Do.ses  :  30  c.c.  from  each  quarter  were  centrifugal i.sed  and  the  deposit  inoculated  into  two  guinea-pigs,  one  subcu- 
taneously,  the  other  intraperitoneally  ;  in  a  few  cases  the  uncentrifugalised  milk  was  used. 


Date  of  Inoculation. 

No.  of  Guinea- 
pig  and  Quarter 
of  Udder. 

Weight 
in 

Grammes, 

Length  of  Life 
in  days. 

Killed  or 
Died 

Eesult. 

Iiitrap 

Subcut 



301  "1 
302/ 

EF. 

310 
350 

109 

109 

K 

K 

Healthy. 
Healtliy. 

January  17,  1903. 
(17  day.s  after  the  in- 

r^r*n  1 Q  ti f  in  r\i  tlip  cow  i 
'  JL<U.i<Ai  LI' Ui  Ui    Lilt-  Kj^JWtJ 

3031 

304  J 

305  \ 
•^or;  I 

LH. 
LF. 

32(1 
290 
320 
260 

109 
72 

109 
123 

K 
K 
D 
D 

Healthy. 
Healthy. 

G.T. 

G.T. 

308  1 

EH. 

280 
270 

82 

D 
D 

G.T. 
•G.T. 

311  ] 
312/ 

EF. 

560 
530 

162 

162 

K 
K 

Healthy. 
Healthy. 

February  16,  1903. 

3131 

314  J 

315  1 
316/ 

LH. 
LF. 

370 
520 
480 
420 

102 
57 

162 
93 

K 
K 
D 
D 

Healthy. 
Healthy. 

G.T. 

G.T. 

31  <| 
318  J 

EH. 

420 
450 

if! 

95 

D 
D 

G.T. 
G.T. 

334\ 

350 

67 

D 

G.T. 

335 

360 

66 

D 

G.T. 

March  19,  1903. 

336 
337 
338 
339 

LF. 

and 
\  EH. 
Dose 
1-0  c.c. 

each. 

320 
430 
440 
350 

60 
61 
70 
42 

D 
D 
D 
D 

G.T. 
G.T. 
G.T. 
G.T. 

340 

450 

59 

D 

G.T. 

341/ 

390 

39 

D 

G.T. 

356 
357 

|ef. 

320 
390 

152 

186 

D 

Healthy. 
No  Tuberculosis. 

April  3,  1903. 

3.58 
359 
360 
361 

}"■• 

320 
39(J 
260 
270 

186 
32 

186 

64 

K 
K 
1) 
D 

Healthy. 
Healthy. 

G.T. 

G.T. 

362 
363 

|eh. 

330 
370 

41 

68 

D 
D 

G.T. 
G.T. 

77. 
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GrUINEA-PIGS  INOCULATED  WITH  MiLK  OF  CoW  74 — continued. 


No.  of  Guinea- 
pig  and  Quarter 
of  Udder. 

'Weight 
m 

Grammes. 

Length  of  Life 
in  days. 

Killed  or 
Died. 

-Tiesuit. 

Intrap. 

Subcut. 

366" 
367- 

280 
330 

180 

K 
K 

Healthy. 
Healthy. 

April  18,  1902. 

368' 
369. 
370" 
371, 

-LF. 

370 
260 
270 
250 

180 
53 

180 
94 

D 
K 

D 

No  Tuberculosis. 
Healthy. 
G.i. 
G.T. 

373  J 

-EH. 

280 
370 

57 

78 

D 
D 

G.T, 
G.T. 

411  ' 

412  J 

-  RF. 

270 
250 

146 

146 

D 
K 

No  Tuberculosis. 
Healthy. 

May  22,  1903. 

« 

413- 
414. 
415  "1 
416. 

LH. 

-LF. 

300 
290 
360 
340 

146 
56 

60 

K 
K 

T\ 
JJ 

D 

Healthy. 
Healthy. 

G.i. 

G.T. 

417- 
418 

-EH. 

300 
250 

4 

55 

D 
D 

G.T. 

Slight  Tuberculosis. 

463 
464. 

-EF. 

300 
360 

148 

148 

K 
K 

Healthy. 
Healthy. 

465^ 

pLF. 

320 

!l  Aft 

K 

Healthy. 

June  29,  1903. 

466 . 

467 

468 

370 
320 
330 

148 
37 

40 

K 
D 

Healthy. 

(.J.i. 

G.T. 

469- 
470 

[  EH. 

283 
370 

24 

52 

D 
D 

G.T. 
G.T. 

495' 
496. 

EF. 

230 

280 

119 

119 

K 
K 

Healthy. 
Healthy. 

•July  28,  1903. 

497 
498  J 
499- 
500, 

^LH. 

.LF 

300 
230 
280 
340 

119 

40 

Tin 

64 

K 
.K 

D 

Healthy. 
Healthy. 

G.i. 

G.T. 

501' 
502 

^EH. 

310 
300 

29 

67 

D 
D 

G.T. 
G.T. 

551' 
555, 

^EF. 

310 
310 

97 

97 

K 
K 

Healthy. 
Healthy. 

September  11, 1903. 

556- 
557, 
558- 
559. 

-LH. 

310 
220 
300 
310 

97 
26 

64 

D 

K 

Tl 
JJ 

D 

No  Tuberculosis. 
Healthy. 

G.T. 

560- 
561^ 

-EH. 

280 
250 

26 

28 

D 
D 

G.T. 
G.T. 
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Guinea-pigs  inoculated  with  Milk  of  Cow  74 — contiimed. 


Date  of  Inoculation. 


October  6,  1903. 


No.  of  Guinea- 
pig,  and  Quarter 
of  Udder. 

Weight 
in 

Grammes. 

Length  of  Life 
in  days. 

Kilh'd  or 
Died. 

Result. 

Intrap. 

Subcut. 

621  \ 
ozz 

140 
130 

13 
15 

D 
D 

T.  1    Tuberculous ; 

I      Lungs  not 
T.  J  affected. 

623 
624 
625 
626 

LF. 

and 
EH. 
'  mixed 
dose 
I'O  c.c. 
each. 

340 
320 
320 
330 

:50 
21 

57 
51 

D 
D 
D 
D 

G.T. 
G.T. 
(^.T. 
G.T. 

627 

628/ 

770 
700 

17 
21 

D 
D 

Tuberculous  :  lungs 
not  affected. 
G.T. 

643 1  EF. 

\  (0-25  c.c.) 
644  •'  each 

270 
160 

19 

75 

K 
D 

G.T. 
G.T. 

645")  LH. 
h   (0-5  c.c.) 

646  J  each 

390 
200 

75 

i  o 

K 
K 

G.T. 
G.T. 

647 1  LF. 
\   (1-0  c.c.) 

648  J  each 

oUU 

270 

15 

42 

r\ 

L/ 

D 

G.T. 

649")  RH. 

\  (0-25  c.c.) 
650  J  each 

220 
270 

25 

45 

D 

D 

G.T. 
G.T. 

October  22,  1903. 
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HEIFER  26. 

Intravenous — Inoculation  of  an  emulsion  made  from  the  mammaiy  gland  of  Cow  40. 
UOse — 10  cc.  (number  of  bacilli  not  estimated). 
Date— December  31st.  1902. 
Weight— 5  cwts  2  qrs.  24  lbs. 

Age — 1  year  8  months.  : 
Killed— April  25th.  1903.    115  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  intravenously  on  December 
31st,  1903. 

A  small  tender  swelling  developed  at  the  site  of  the 
inoculation  puncture  on  the  jugular  vein  ;  this  became 
reduced  in  size,  and  on  March  4th,  1902,  could  just  be  felt 
as  a  slight  thickening. 

The  general  health  of  the  animal  was  unaffected  by  the 
inoculation. 

The  temperature  rose  to  40-2°  C.  on  the  second  day, 
and  fell  to  the  normal  on  the  fifth ;  it  then  remained 
normal  until  the  end  of  the  experiment. 

Tuberculin  Tests. 

February  25th,  1906.  56  days  after  inoculation 
Positive.    Rise  of  temperature  2'7°C. 

April  23rd,  1903.  113  days  after  inoculation 
Positive.    Rise  of  temperature  2'2°C. 

iV  eights. 

During  the  first  month  there  was  a  gain  in  weight  of 
20  lbs.  ;  in  the  fifth  week  there  was  a  loss  of  7  lbs.  ;  from 
the  sixth  to  the  eighth  week  there  was  again  of  1  qr.  5  lbs. 
from  the  eighth  to  the  twelfth  the  animal  lost  18  lbs., 
subsequently  there  was  a  steady  increase  in  weight. 

cwt.  qrs.  lbs. 

January  1st,  1903  -       -       -    5    2  24 

January  27th,  1903  -  -  -  6  0  16 
February  3rd,  1903  -  -  *  -  6  0  9 
February  24th,  1903  -  -  -  6  1  14 
March  24th,  1903  -  -  -  -  6  0  24 
April  21st,  1903      -       -       -       -    6    2  21 

Gain  in  weight  during  the  exjjeriment. — 3  qrs.,  25  lbs. 

POST-MORTEM  EXAMINATION. 
Carcass  extremely  well  nourished. 

i/i< Jig's.— Sparsely  scattered  throughout  normal  lung 
tissue  were  firm  discrete  nodules,  varying  in  size  from  a 
pinhead  to  a  pea  ;  some  of  these  projected  prominently 
from  the  surface,  especially  over  the  superior  surface  of 
the  left  anterior  lobe,  and  the  outer  and  diaphragmatic 
surfaces  of  the  right  posterior  lobe  ;  the  nodules  on  the 
diaphragmatic  surface,  and  likewise  a  few  on  the  outer 
surface  of  the  latter  lobe,  were  surmoimted  by  short 
delicate  vascular  tufts. 

The  nodules  were  dark  grey  and  translucent  around 
the  periphery  and  yellowish  in  the  centre.  On  section 
they  stood  out  prominently  from  the  lung  tissue  ;  the 
yellow  centre  was  dense  and  caseous,  and  in  the  larger 
nodules  could  be  fairly  easily  shelled  out. 

Two  inches  behind  the  anterior  extremity  of  the  right 
anterior  lobe  and  to  its  oiiter  surface  Avas  a  prominent 
tumour,  flattened  on  its  pleural  surface  and  projecting 
about  one  eighth  of  an  inch  ;  it  measured  one  and  a  haK 
inches  in  length,  one  and  a  quarter  inches  in  breadth  and 
an  inch  in  thickness. 

On  section  it  had  a  well-developed  fibrous  capsule,  and 
consisted  of  dense  fibrous  tissue  surrounding  variously 
sized  (the  largest  about  the  size  of  a  pea)  yellow  softened 
areas. 

Bronchi. — Normal. 


Mediastinal  Glands. — The  glands  in  the  anterior  part"of 
the  dorsal  mediastonium  seemed  greatly  enlarged,  all  on 
section  showed  yellow  caseous  nodules,  one  having  several,, 
the  others  three  and  four  ;  one  of  the  latter  was  shghtly 
calcareous. 

Posterior  Mediastinal  Gland. — Was  not  obviously  en- 
larged ;  on  section,  in  the  cortex,  but  not  projecting  on 
the  surface,  were  six  yellow  caseous  tubercles. 

Left  Bronchial  Glands. — Contained  similar  tubercles. 

Right  Bronchial  Gland. — Was  enlarged,  and  measured  1|, 
in.  by  IJ  in.  by  1  in.  Projecting  from  the  surface  was  a 
yellow  irregular  nodule  J  in.  in  diameter  ;  the  vessels  in 
the  capsule  were  congested  ;  on  section  there  were  yellow 
caseous  areas  and  a  cavity  ^  in.  in  diameter,  containing 
thick,  tenacious,  greyish  yellow  pus. 

One  Small  (Esophageal  Gland. — Showed  two  caseous- 
tubercles. 

On  the  Parietal  Plei/ra. — Along  the  intercostal  spaces, 
particularly  on  the  right  side,  were  rows  of  pinkish,  vas- 
cular, slightly  elevated,  villous-like  vegetations.  On 
cutting  through  them  there  was  no  underlying  evidence  of 
tubercle. 

Similar  vegetations  were  seen  on  the  pleural  surface  of 
the  diaphragm,  at  the  junction  of  muscle  and  tendon. 
Heart  and  Pericardium  . — Normal. 
Omentum,  Peritoneal  Surface  of  Diaphragm. — Normal. 

Liver. — Through  the  capsule  and  throughout  the 
liver  substance  were  seen  numbers  of  minute  yellow  specks 
similar  to  those  seen  in  the  liver  of  Heifer  30,  but  smaller 
and  less  numerous.  With  the  exception  of  these  the  liver 
was  normal. 


Kidneys. — Each  weighed  12 
surface  and  on  section. 


Normal   on  the 


Spleen. 
tubercle. 


-Weighed  26  ozs.    No  macroscopic  evidence  of 


Tongue,  Tonsils.  Pharynx,  Larynx,  Trachea,  Intestines, 
Mesenteric  Glands,  Udder.  Supramammary  Lymphatic 
Glands, Ovaries,  Fallopian  Tubes  and  Uterus. — Normal. 

Various  Lymphatic  Glands  : 

Right  and  Left  Precrural,  Right  and  Left  Popliteal, 
Right  and  Left  Axillary,  Right  and  Left  Prescapular^ 
Left  Cervical,  Iliac. — Normal. 

Microscopic  Exarnin  ation. 

Smear  preparations  were  made  from  : — 

Right  Bronchial  Gland,  Posterior  Mediastinal  Gland, 
Small  Tubercle  from  Lung,  Large  Tumour  from  Right 
Lung,  Liver,  Vegetations  on  Diaphragm  and  Parietal 
Pleura. 

In  none  of  the  films  were  tubercle  bacilli  found,, 
although  diligently  sought  for. 

Animals  Inoculated. 

Three  guinea-pigs  were  inoculated  each  with  1  cc.  of  an 
emulsion  made  from  six  tubercles  removed  from  a  left 
bronchial  gland,  two  subcutaneously  and  one  intraperi- 
toneally  ;  all  died  of  general  tuberculosis,  the  first  two  in, 
73  and  55  days  respectively,  the  third  in  79  days. 
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HEIFER  30. 

Subcutaneous — Inoculation  of  an  emulsion  made  from  the  mammary  gland  of  Cow  40. 
Dose — 10  cc.  (number  of  bacilli  not  estimated). 
Date— December  31st,  1902. 
Weight — 5  cwts.  1  qr.  26  lbs. 
Age— 1  year  8  months. 

Killed — April  2oth,  1903.    115  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  in  the  left 
:flank. 

On  February  10th,  1903,  41  days  after  inoculation,  there 
was  a  hard  spherical  s-n'elling  measuring  about  3-|  in.  in 
diameter  ;  the  precrural  gland  just  above  it  was  hard, 
prominent,  and  about  3J  in.  in  length.  The  tumour 
increased  in  size,  and  on  March  4,  1903,  measured  6  in. 
by  4J  in.  by  3  in.  ;  it  was  very  hard  and  heavy  and  slightly 
tender  to  the  touch  ;  the  skin  over  the  posterior  part 
showed  a  small  superficial  ulcer ;  the  precrural  gland 
measured  4  in.  in  length  by  3  in.  in  breadth.  Subse- 
quently both  the  tumour  and  the  gland  diminished  in  size. 

During  the  month  of  February  the  heifer  showed  slight 
signs  of  ilhiess  ;  her  appetite  was  not  good  and  she  became 
distinctly  thinner  ;  movement  of  the  left  hind  leg  ap- 
])eared  to  cause  her  pain  ;  during  the  first  3  or  4  days  in 
February  she  was  constantly  shivering. 

In  March  her  condition  began  to  improve  ;  she  slowly 
increased  in  weight,  and  when  killed  on  April  25th,  1903, 
.appeared  to  be  in  moderately  good  health. 


Tidnrcnliii  Tests. 

February  25th,  1903,  56  days  after  inoculation.  Posi- 
tive. Rise  of  temperature,  2-4°  C.  There  was  a  well- 
defined  oedematous  swelling  at  the  seat  of  inoculation  ; 
there  were  also  marked  constitutional  symptoms — in- 
creased respiration,  rigors,  etc. 

March  23rd,  1903.  82  days  after  inoculation.  Positive. 
Rise  of  temperature,  2  •  7° 

Weights. 

During  the  first  month  the  heifer  gained  16  lbs.  in 
weight ;  from  January  27th  to  March  4th  there  was  a 
loss  of  105  lbs.  ;  during  the  rest  of  the  experiment  there 
was  a  slow  gradual  increase  in  weight. 


cwt. 

cjrs 

lbs. 

January  1st,  1903  - 

-  5 

1 

26 

January  27th,  1903 

-  5 

2 

14 

March  ■4th,  1903  - 

-  4 

2 

21 

March  21st,  1903  - 

-  4 

3 

17 

Loss  in  loeight  cbiring  the  ex 

[tcriment. — 2 

qrs. 

9  lbs. 

During  the  remainder  of  the  experiment  the  temperature  was  normal. 


POST-MORTEM  EXAMINATION. 

General  Conelitirm. — Slightly  emaciated. 

Local  Lesion. — The  local  lesion  was  globular,  and 
adherent  to  the  skin.    In  one  part  there  was  a  scab. 

On  section  the  local  lesion  measured  5  in.  long  by  over 
2  in.  deep,  and  showed  a  central  cavitj'  3  in.  by  1|  in., 
containing  thin  liquid  and  an  almost  completely  separated 
slough  of  yellow  caseous  matter.  Surrounding  the  cavity 
was  very  thick  connective  and  muscular  tissue,  in  which 
were  numerous  discrete  caseous  tubercles. 

Left  Precrural  Gland. — Was  greatly  enlarged,  and 
measured  4  in.  by  3  in.  by  2^  in.  In  front  of  it  was  another 
smaller  gland  measuring  1|  in.  by  1  in.,  which  on  section 
showed  three  or  four  largish  noclules  of  caseous  tubercle 
in  the  cortex.  The  large  gland  on  section  was  completely 
occupied  by  caseous  matter,  which  in  parts  was  gritty. 

Thorax : 

Lungs. — In  the  lung  tissue  could  be  felt  several  large 
masses  of  tubercle,  some  forming  a  projection  on  tlie 
surface.  On  section  they  were  gi'ape-like  masses,  caseous, 
and  surrounded  by  fibroid  tissue.  Some  of  these  nodules 
on  section  were  an  inch  in  diameter,  others  were  quite 
small.    The  lung  tissue  in  between  the  nodules  was  normal. 


The  nodules  M-ere  only  sparselj-  scattered  through  the 
lung  substance.  All  were  discrete  on  section,  some 
standing  out  from  the  lung  tissue. 

Pericardium. — Normal  in  appearance. 

Valves  and  Muscle  Substance  of  Heart. — Normal. 

Posterior  Mediastinal  Gland. — Was  not  obviously  en- 
larged. On  section  there  were  seen  three  or  four  nodules 
of  tubercle,  one  of  which  was  half  an  inch  in  diameter. 
A  small  gland  in  front  of  this  was  normal.  Another  small 
gland  in  front  of  the  latter  was  also  normal. 

Other  small  glands  along  cesophagus  ;  of  these  one 
showed  two  nodules  of  tubercle,  another  showed  one  : 
the  rest  were  normal. 

Lejt  Bronchial  Gland. — Showed  on  section  several 
nodules  of  caseous  tubercle  in  the  cortex. 

Right  Bronchial  Gland. — Also  showed  on  section 
nodules  of  caseous  tubercle  in  parts.  ^  . 

Abdomen : 

Omentum. — Normal. 

Liver. — The  liver  showed  on  its  under  sm'face  two 
projecting  nodules,  which  on  section  were  seen  to  be 
composcfl  of  a  fibrous  wall  and  c«,--eous  interior. 
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On  the  upper  surface  of  the  liver  were  two  nodules, 
similar  to  those  on  the  lower  surface. 

On  section  the  liver  substance  showed  numerous  small 
tubercles,  showing  through  the  capsule  as  white  specks. 

Portal  Glands. — The  glands  in  the  hilum  of  the  liver 
showed  no  tubercles. 

Spleen. — Weighed  1  lb.,  12  oz. ;  it  was  somewhat 
enlarged,  and  showed  some  projecting  nodules,  whfch 
on  section  were  caseous,  with  calcareous  particles. 
Many  of  these  could  be  felt  throughout  the  substance  of 
the  spleen. 

Kidneys  : 

Right. — Normal  on  surface  and  on  section. 
Left. — Normal. 
One  Suprarenal  Lymphatic   Gland. — Normal. 

Alimentary  Tract: 

Tongue,  Tonsils,  Larynx  ami  Trachea,  and  Posterior 
Pharyngeal  Gland,  Oesophagus. — Normal. 

Small  Intestine. — In  the  small  intestine,  near  the 
caecum,  was  a  small  erosion  of  the  mucous  membrane, 
measuring  f  in.  by  h  in.  ;  effused  blood  in  the  base  and 
margin  ;  no  thickening  of  the  edges  or  base.  The  peri- 
toneum over  it  was  normal,  and  there  were  no  tubercles. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — Normal. 


Cervical  Glands. — Beneath  the  skin  of  the  right  neck 
was  a  gland  about  1  in.  long,  \  in.  broad,  which  on  section 
showed  caseous  tubercle  throughout. 

Mamma. — The  mamma  on  section  exuded  thin,  milky 
fluid  and  soft  white  masses  which  looked  like  clots  of 
casein. 

Supramammary  Lymphatic  Glands,  Ovaries,  Uterus  and 
Fallopian  Tubes. — Normal. 

Various  Lymphatic  Glands  : 

Right  and  Left  Prescapular,  Right  and  Left  Gluteal^ 
Right  and  Left  Axillary,  Right  and  Left  Popliteal, 
Right  Precrural. — -Normal. 

Microscopic  Examination. 

Smear  preparations  were  made  from  : — 

Local  Tumour,  Precrural  Gland  {Emulsion),  Lung, 
Liver,  Spleen,  Anterior  Mediastinal  Gland. 

A  few  tubercle  bacilli  were  found  in  the  emulsion  from 
the  precrural  gland,  but  in  no  other  preparation. 

Animals  Inoculated. 

An  emulsion  was  prepared  from  the  precrural  gland  and 
inoculated  into  a  Jerse3^  Calf  and  Heifer  and  a  Shorthorn 
Heifer,  the  dose  in  each  case  being  10  c.c.  equivalent  to 
116.600  tubercle  bacilli. 

Four  guinea-pigs  were  inoculated  with  1"0  c.c.  of  the 
same  emulsion ;  all  died  of  general  tuberculosis  in  from  5(i 
to  91  days. 
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HEIFER  28. 

Subcutaneous — Inoculation  of  an  emulsion  made  from  the  preorural  gland  of  Heifer  30. 
Lose — 116,660  tubercle  bacilli  in  10  cc.  of  emulsion. 
Date— April  2.5th,  1903 
Age — 2  years. 

Killed — SeptemlxT  .5th,  1903.    133  days  after  inoculation. 


CI inical  Histmy. 

The  heifer  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  25th,  1903. 

Three  days  after  inoculation  there  was  a  slightly  raised 
cedematous  swelling  4  in.  by  3  in.  ;  this  gradually  de- 
creased in  size  and  for  some  time  there  was  a  small, 
indefinite  thickening.  On  June  20th,  days  after  in- 
oculation, no  tumour  could  be  felt  at  the  seat  of  inocula- 
tion. The  prescapular  gland  was  difficult  to  palpate 
on  account  of  the  large  amount  of  surrounding  fat,  but 
in  the  early  part  of  the  experiment  was  a  little  enlarged. 
There  was  no  alteration  in  the  general  health  of  the 
animal  during  the  experiment,  and  the  temperature 
remained  normal  throughout. 

Weights. 

During  the  first  fortnight  there  was  a  slight  loss  in 
weight  ;  then  for  ten  weeks  the  weight  fiuctuated  ; 
.subsequently  there  was  a  steady  gain. 

cwt.  qrs.  lbs. 

April  28tli,  1903  -       -       -       -    .5  1  27 

May  12th,  1903     -       -       -       -    5  1  18 

Jime  2nd,  1903     -       -       -       -    .5  2  1 

June  9th, 1903     -       -       -       -    5  3  7 

July  21st,  1903     -       -       -       -    .5  2  22 

Sep'tember  1st,  1903    -       -       -    6  1  10 

Gain  in  weight. — 3  c^rs.  lllbs. 

Average  gain  per  week. — 5  "29  lbs. 

POST-MORTEM  EXAMINATION. 

Condition. — The  carcass  was  in  very  good  condition,  and 
there  were  large  deposits  of  fat  everywhere,  particularly 
around  the  kidneys  and  in  the  omentum  and  mesentery. 

At  the  seat  of  inoculation  of  the  tuberculin  on  the 
right  side  of  the  neck  (tuberculin  inoculated  thirty-six 
hours  previously)  there  was  a  well  defined  cedematous 
swelling  seven  inches  long,  three  and  a  half  inches  broad, 
and  nearly  an  inch  thick. 

Local  Lesion. — At  the  seat  of  inoculation  of  the 
emulsion  on  the  left  side  of  the  neck  no  tumour  could  be 
seen  or  felt.  After  reflecting  the  skin  from  the  whole  of 
the  left  side  of  the  neck,  careful  search  in  the  subcutane- 
ous tissues  failed  to  reveal  the  smallest  tuberculous  lesion. 

Left  Prescapular  Gland. — Weighed  1  oz.  and  measured 
2  in.  by  \\yn.  In  the  cortex  at  one  extremity  of  the  gland 
were  felt  two  hard  nodules  the  size  of  swan  shot.  The 
nodules  were  preserved  for  inoculation  into  guinea-pigs, 
and  when  subsec[uently  cut  into  showed  yellow  caseous 
centres  with  calcareous  points. 

Right  Prescapular  Gland. — Was  enlarged,  and  weighed 
two  ounces.  On  section  the  tissue  was  oedematous,  and 
presented  in  the  cortex  numerous  petechial  haemorrhages. 

Right  Prepectoral  Gland.— Was  similarly  enlarged. 
Around  the  two  latter  glands  there  was  a  considerable 
amount  of  oedema  fluid. 

Thorax. 

Lungs. — Both  posterior  lobes  showed  beneath  the 
capsule  and  evenly  distributed  throughout  the  substance 
numerous  small  petechial  haemorrhages. 

On  the  superior  surface  of  the  left  posterior  lobe  there 
projected  two  dark  pea-sized  nodules  with  yellow 
caseous  centres;  a  similar  but  smaller  tubercle  was  seen 
on  the  anterior  surface. 

In  the  middle  of  the  left  posterior  lobe  there  was  a 
firm  mass  weighing  4  ozs.  (when  freed  from  surrounding 
lung)  and  measiiring  3J  in.  by  If  in.  by  li  in.  On  section 
the  whole  tumour  was  composed  of  yellow  caseous 
material   divided   into   lobules   by  fibrous  septa  :  much 


of  the  caseous  tissue  had  undergone  great  softening  ; 
in  the  still  unsoftened  parts  calcareous  particles  could 
bs  left.  Surrounding  the  whole  mass  was  a  thin  fibrous 
capsule. 

In  the  immediate  neighbourhood  of  the  tumour  there 
were  two  small  shotty  tubercles. 

On  the  diaphragmatic  surface  of  the  right  posterior 
lobe  there  was  a  dark  tubercle,  the  size  of  a  small  pea, 
with  a  yellow  caseous  centre. 

The  cephalic  and  right  middle  lobes  were  normal. 

The  Long  Mediastinal  Gland. — Weighed  2;^  ozs.,  and' 
had  at  its  anterior  end  two  spherical  nodules,  a  large  one 
IJ  in.  in  diameter,  and  a  small  one  f  in.  in  diameter. 
On  section  the  nodules  were  entirely  composed  of  yellow 
caseo-calcareous  substance.  The  posterior  half  of  the 
gland  was  normal. 

The  gland  in  front  of  this  had  a  caseo-calcareous 
nodule  1  in.  by  |  in.,  and  a  pea-sized  yellow  tubercle  in 
the  cortex. 

A  third  dor.^^al  mediastinal  gland  and  a  ventral  medias- 
tinal gland  were  entirely  caseo-calcareous. 

Left  Bronchial  Gland. — Formed  a  conspicuous  irregular 
tumour  in  the  arch  of  the  aorta  :  freed  from  fat  it  weighed 
nearly  15  ozs.,  and  measured  5  in.  by  4J  in.  by  (about) 
2  in.  On  section  it  was  wholly  comj^osed  of  yellow  caseo- 
calcareous  material,  which  in  the  central  parts  of  the 
gland  had  undergone  softening,  forming  at  one  part  a 
caseous  abscess  f  in.  in  diameter.  The  caseated  tissue 
was  intersected  by  bands  of  fibrous  tissue. 

Right  Bronchial  Gland. — Was  deeply  congested  and. 
obviously  enlarged,  but  showed  no  tubercle. 

Pleura,  Diaphragm,  Heart, — -Normal. 

Ahdo7nen. 

Omentum  and-  Peritoneum, — Normal. 

Liver. — Weighed  9  lbs.  14  ozs. — In  various  parts  of  the 
substance,  chiefly  close  to  the  capsule,  were  a  few  small 
areas  made  up  of  minute  yellow  points — fatty  degenera- 
tion (?). 

Kidneys  (each  weighed  14  ozs. ),  Spleen  (1  lb.  14ozs.). — 
Normal. 

Hepatic  Lymphatic  Glands,  Tongue,  Pharynx,  Tonsils, 
Larynx,  Pharyngeal  Glands,  Submaxillary  Glands,. 
Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — Normal. 

Intestines,  Mammary  Gland. — Normal. 

Various  Lymphatic  Glands,  Left  Prepectoral,  Axillary,. 
Cervical,  Precrural,  Popliteal,  Uiac,  Lumbar,  Ischiatic, 
Gluteal. — No  tubercle. 

(The  IjTnphatic  glands  in  all  parts  of  the  body 
showed  petechial  haemorrhages  in  the  cortex  ;  some,  as 
in  the  case  of  the  iliac,  supramammary  and  cervical 
glands,  were  intensely  congested.) 

Microscopic  Examination  {Smear  preparations)  : 

Emulsion  of  Nodules  from.  Left  Prescapular  Gland,. 
Emidsion  from  Left  Bronchial  Gland. — Tubercle  bacilli. 

Large  Nodule  from  Lung. — Tubercle  bacilli  (?) 

Small  Tubercle  from  Lung. — No  tubercle  bacilli. 

Mediastinal  Gland. — Tubercle  bacilli. 

Guinea-Pigs  Inoculated. 

With  Emidsion  from  Left  Prescapular  Gland. — Nos. 
540  and  541,  intraperitoneally,  diecl  of  genei-al  tuber- 
culosis in  43  and  86  days  respectively. 

With  Emulsion  from  Left  Bronchial  Gland. — Nos.  542 
and  543,  subcutaneous!}',  died  of  general  tuberculosis 
38  and  41  days  respectively. 

With  Enmlsion  of  Spleen. — No.  544.  Killed  87  days ;. 
no  tuberculosis. 


77. 


K 


7i 


SHORTHORN  HEIFER  98. 

Subcutaneous— Inoculation  of  an  emulsion  made  from  the  precrural  gland  of  Heifer  30- 

Dose — 10  cc.  containing  about  116,660  tubercle  bacilli. 

Date— April  25tli,  1903. 

Age— H  years. 

Weight— 6  cwt.  1  qr.  18  lbs. 

Killed — September  9th,  1903.    137  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  on  the  left 
-side  of  the  neck  on  April  25th,  1903. 

Twenty-four  days  after  inoculation  there  was  a  hard 
•ill-defined  swelling  2  in.  in  diameter.  On  May  29th, 
54  days  after  inoculation,  the  swelling  measured  3  in.  by 
2^  in.  ;  it  infiltrated  the  muscles  but  the  skin  was  move- 
able over  it ;  the  prescapular  gland  was  enlarged  and 
hard,  but  could  not  be  measured  on  account  of  the  large 
amount  of  surrounding  fat.  Later  a  cord-like  prolong- 
ation was  felt  extending  from  the  anterior  extremity ;  the 
tumour  now  measured  7  in.  in  length  by  2|  in.  in  breadth. 
The  central,  thicker  part  of  the  tumour  increased  in  width 
and  about  the  middle  of  August  began  to  assume  a 
a  rounded  shape.  On  September  7th,  there  was  a  promi- 
nent hemispherical  swelling  5  in.  in  diameter ;  the  pre- 
:scapular  gland  could  not  be  felt. 

There  was  no  alteration  in  the  general  health  of  the 
;animal  during  the  experiment  and  the  temperature  re- 
mained normal. 

Tuberculin  Tests. 

July  8th,  1903. — 74  days  after  inoculation.  Positive. 
Rise  of  temperature  2-4°  C. 

September  3rd,  1903. — 131  days  after  inoculation. 
Positive.    Rise  of  temperature  2-0°  C. 

Weights. 

During  the  middle  fortnight  of  July  there  was  a  loss  in 
-weight  of  19  lbs.  ;  otherwise  there  was  a  steady  progres- 
;sive  increase. 

cwt.    qrs.  lbs. 

April  28th,  1903  -  -  -  6  1  18 
July  7th,  1903  ...  7  2  5 
Julv  21st,  1903  -  -  -  7  1  14 
September  8th,  1903      -       -    8       1  7 

'•Gain  in  weight. — 1  cwt.  3  qrs.  17 lbs. 

Rate  of  gain  per  week. — 10 '85  lbs. 

POST-MORTEM  EXAMINATION. 

Carcass  in  fine  condition  ;  very  fat.  At  the  seat  of 
inoculation  of  the  tuberculin  five  days  previously  there 
was  still  a  small  amount  of  oedema. 

At  the  seat  of  inoculation  of  the  emulsion  there  was  a 
prominent  hemispherical  tumour  4f  in.  in  diameter ; 
the  tumour  was  smooth  and  fluctuant,  and  the  skin  was 
adherent  over  it. 

On  section  the  tumour  was  seen  to  be  a  thin-walled 
cyst,  flattened  where  in  contact  with  the  muscle  wall, 
containing  a  thick  viscid  light  brownish  purulent  fluid  ; 
the  wall  of  the  cyst  was  fibrous,  ^  of  an  in.  in  greatest 
thickness,  and  was  closely  connected  with  the  skin  on 
the  one  hand  and  with  the  muscle  on  the  other  ;  the 
cavity  measured  internally  about  3J  in.  by  3^  in.  by 


If  in.  ;  the  internal  surface  of  the  cyst  wall  was  smoota 
and  covered  in  various  places  with  a  thin  layer  of  lymph, 
and  showed  several  superficial  yellow  entirely  softened 
tubercles,  the  size  of  wheat  grains. 

Left  Prescapular  Gland.— Weighed  3f  ozs.,  and  was 
4  in.  long.  In  its  upper  part  were  some  rounded  cystic 
swellings,  and  yellow  tubercles  were  seen  through  the 
capsule.  On  longitudinal  section  the  cortex  of  the  gland 
in  the  upper  part  was  found  to  contain,  besides  several 
small  softened  yellow  tubercles,  five  cavities,  the  smallest 
one  the  size  of  a  pea,  the  largest  an  inch  in  diameter.  The 
contents  of  the  cyst  were  thick,  yellowish  white  and 
tenacious.  The  wall  of  one  of  the  large  cysts  was  one 
■g  of  an  inch  thick,  the  outer  part  being  composed  of  fibrous 
tissue,  the  inner  of  pinkish  granulation  tissue. 

The  lower  part  of  the  gland  was  unaffected. 

One  Left  Prepectoral  Gland. — The  one  nearest  the  local 
lesion,  was  slightly  enlarged,  and  on  section  showed 
about  fifteen  to  twenty  discrete  yellow  softened  tubercles  ; 
there  was  no  calcification. 

Two  adjacent  prepectoral  glands  were  normal. 

Right  Prescapular  Gland. — Weighed  2f  ozs.  On  section 
the  tissue  was  intensely  congested  and  oedematous,  with 
numerous  petechial  haemorrhages  scattered  throughout. 

Right  Axillary  Glands. — Showed  a  few  petechial 
haemorrhages  in  the  cortex. 

Spleen  (weighed  1^  lbs.).  Liver  (weighed  13  lbs.  4  ozs.). 
Kidneys  (each  weighed  16  ozs.) — Normal  on  surface  and 
on  section. 

Suprarenal  Bodies. — Normal. 

Lungs,  Mediastinal  Glands,  Heart,  Pericardium,  Omen- 
tum, Diaphragm,  Tongue,  Pharynx,  Tonsils,  Mammary 
Gland,  Intestines,  Mesenteric  Glands. — Normal. 

Various  Lymphatic  Glands  : 

Cervical,  Posterior  Pharyngeal,  Submaxillary,  Right 
Prepectoral,  Iliac,  Lumbar,  Precrural,  Popliteal,  Gluteal, 
Ischiatic,  Hepatic. — Normal. 

Microscopical  Examination  (Smear  preparations). 

From  a  Tubercle  in  the  Wall  of  the  Abscess  Cavity. — 
A  few  tubercle  bacilli. 
Prescapular  Gland. — Tubercle  bacilli. 
Prepectoral  Gland  (Emulsion). — Tubercle  bacilli. 

Animals  Inoculated. 

Four  guinea-pigs  were  inoculated  with  an  emulsion 
made  from  half  of  j  the  left  prepectoral  gland  ;  two  of 
these,  inoculated  subcutaneously,  died  of  general  tubercu- 
losis in  46  and  48  days  respectively  ;  the  other  two, 
inoculated  intraperitoneaUy,  died  of  general  tuberculosis 
in  41  and  30  days  respectively. 
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CALF  102. 

Subcutaneous — Inoculation  of  an  emulsion  made  from  the  precrural  gland  of  Heifer  30. 
Dose — 116,060  tubercle  bacilli  in  10  cc.  of  the  emulsion. 
Date— April  25th,  1903. 

Weight— April  25th,  1903.    2  cwts.  0  qrs.  26  lbs. 

Killed — September  22nd,  1903.    150  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  25th,  1903. 

On  May  16th,  three  weeks  after  inoculation,  there 
was  a  firm  elongated  tumour  measuring  4  in.  in  length, 
H  in.  La  breadth,  and  about  |  in.  in  greatest  thickness. 
On  June  30th  the  tumour  was  a  little  thicker  and 
measured  o\  in.  by  2|  in.  in  superficial  area  ;  subsequently 
it  diminished  slightly  in  size.  The  prescapular  gland  on 
June  3rd,  39  days  after  inoculation,  measured  about 
4i  in.  in  length  and  remained  practically  stationary  in 
size  during  the  rest  of  the  experiment. 

With  the  exception  of  slight  diarrhoea  for  a  few  days 
from  May  29th  to  June  3rd  there  was  no  disturbance 
in  the  general  health  ;  during  the  first  half  of  the  experi- 
ment the  calf  did  not  appear  to  grow  quite  at  the  normal 
rate. 

Weights. 

During  the  first  fortnight  there  was  a  gain  in  weight 
of  16  lbs.  ;  in  the  following  three  weeks  there  was  a  loss 
of  13  lbs.,  then,  after  a  slight  increase,  from  June  16th  to 
July  7th,  the  weight  remained  stationary;  subsequently 
there  was  a  practically  steady  increase  in  weight. 

cwt.   qrs.  lbs. 

April  28th,  1903  -  -  -  -  2  0  27 
May  12th,  1903  -  -  -  -  2  1  14 
June  2nd,  1903  -  -  -  -  2  1  1 
June  9th,  1903  -  -  -  -  2  1  5 
June  16th,  1903  -  -  -  -  2  1  14 
July  7th,  1903  -  -  -  -  2  1  14 
September  22nd,  1903  -       -       -    3       1  7 

Gain  in  Weight. — 1  cwt.  9  lbs. 

Average  Weelchj  Increase. — 5.6  lbs. 

Temperature. 

The  temperature  remained  practically  normal  through- 
out ;  the  highest  recorded  temperature  (excluding  those 
following  the  inoculation  of  tubfrculin)  was  39'6°  C. 

Tuberculin  Test. 

September  11th,  1903. — 139  days  after  inoculation 
Positive.  Rise  of  temperature  r9°  C.  The  tempera turt 
rose  to  40'8°  C.  and  remained  high  for  3  days 

POST-MORTEM  EXAMINATION. 
Carcass  well  nourished. 

At  the  Seat  of  Inoculation. — There  was  a  subcutaneous 
thickening  5  in.  by  2  in.  On  section  this  thickening  con- 
sisted of  dense  fibrous  tissue,  studded  with  numerous 
yellow  calcareous  particles  ;  there  was  little  or  no  caseous 
tissue.  The  tumour  was  adherent  to  the  skin  and  was 
-},-  in.  thick.  Two  calcareous  tubercles  were  situated  in  the 
muscle  beneath  the  local  tumour. 

Left  Prescapular  Gland. — Weighed  6  oz.,  and  measured 
4  in.  by  2|  in.  by  2  in.  It  was  almost  entirely  caseous  and 
very  gritty  from  calcification  ;  the  capsule  was  thick  and 
fibrous,  and  dense  fibrous  bands  passed  in  between  the 
tuberculous  masses. 

Left  Prepectoral  Gland,  Axillary  Glands.—Novmai. 

At  the  seat  of  inoculation  of  tuberculin  (eleven  days 
previously)  there  was  a  small  oedematous  patch. 

Eight  Prescapular  Gland. — Weighed  2  oz.  Tissue 
oedematous. 

Abdomen. 
Omentum,  Peritoneum. — Normal. 

Spleen. — Weighed  1  lb.  2  ozs.  On  both  surfaces  there 
were  a  few  minute  vascular  tufts  :  the  parenchyma  con- 
tained four  tubercles,  two  closely  associated,  and  a  third 
forming  projections  on  the  diaphragmatic  surface.  One 
was  the  size  of  a  No.  4  shot,  the  others  that  of  a  small  pea  ; 
all  were  caseous  and  gritty  from  calcification. 


Liver. — Weighed  6  lbs.  1 1  oz.  On  the  anterior  surface 
at  the  upper  part  of  the  sulcus  between  the  right  and  left 
lobes,  there  was  a  congeries  of  small  yellow  foci  ;  the  foci 
caused  a  distinct  roughening  on  the  surface,  and  extended 
over  a  superficial  area  half  an  inch  in  diameter,  and  a 
quarter  of  an  inch  into  the  substance  of  the  liver. 
Near  the  inferior  margin  there  was  a  yellow  nodule  a 
quarter  of  an  inch  in  diameter,  slightly  depressed  below 
the  surface.  On  section  it  showed  dense  caseated  tissue, 
gritty  from  calcification,  surrounded  by  a  thick  fibrous 
capsule.  In  the  parenchyma  of  the  liver  there  were  five 
similar  nodules  ranging  in  size  from  that  of  the  one  just 
described  to  a  good  sized  .shot. 

Heptic  Glands. — One  hepatic  gland  showed  caseo- 
calcareous  tubercles  ;   two  others  were  normal. 

Right  Kidney  (11  oz.);  Left  Kidney  {10  oz.). — Normal 
on  surface  and  on  section. 

Suprarenals,  Intestines,  Gastric  Glands,  Mesenteric 
Glands,  Colic  Glands,  Tongue,  Pharynx,  Tonsils,  Trachea, 
Oesophagus. — Normal. 

Thorax. 

Lungs. — Weight  5  lbs.  4  oz.  They  contained  about 
twenty  nodules  ranging  in  size  from  three-twentieths  to 
three  quarters  of  an  inch  in  diameter  ;  the  nodules  were 
present  in  every  lobe  of  the  lung,  but  more  numerously  in 
the  posterior.  Several  projected  from  the  surface,  one  or 
two  of  the  smaller  ones  being  almost  pedunculated  ;  two 
of  the  laiger  surface  nodules  were  surmounted  by  soft 
vascular  tissue.  On  section  the  nodules  were  spherical 
and  showed  a  fibrous  cipsule  enclosing  dense  greyish- 
yellow  caseous  substance,  very  gritty  from  calcification. 
Two  of  the  nodules  contained  thick  caseo-pus. 

Thoracic  Glands. — The  long  superior  mediastinal  gland 
showed  six  caseo-calcareous  nodules  \  in.  in  diameter,  and 
a  caseo-calcareous  mass  J  in.  in  diameter.  The  gland  a 
little  more  anterior  had  a  similar  mass  \  in.  in  dia- 
meter ;  another  gland  showed  about  half  its  substance 
tuberculous  ;  one  gland  in  this  series  was  normal. 

Right  Bronchial  Gland. — Was  congested,  and  contained 
in  the  cortex  a  pea-sized  calcareous  nodule. 

Left   Bronchial   Gland. — Had   two   or  three  similar 
nodules,  and  a  mass  |  in.  in  diameter. 
A  small  gland  on  the  trachea  was  normal. 
Ventral  Mediastinal  Glands. — Normal. 
Pleura. — On  the  upper  and  lower  margins  of  the  ribs 
there  were  some  pale  reddish  villous-like  growths  ;  no 
tubercles  could  be  felt  in  them.     Similar  growths  were 
seen  on  the  central  tendon  of  the  diaphragm. 
Heart,  Pericardimn. — Normal. 
Testicles. — Normal. 
Other  Lymphatic  Glands  : 

Right  Prepectoral,  Right  Axillary.  Poieerior  Pharyn- 
geal, Right  and  Left  Cervical.  Submaxillary. — Normal. 

Parotid  {Right  and  Left),  Iliac  (Right  and  Left),  Lum- 
bar (Right  and  Left).  Precrural  (Right  and  Left),  Pop- 
liteal (Right  and  Left),   Gluteal  (Right  and  Left) 
Ischiatic  (Right  and  Left). — Normal. 
Microscopical  Examination  (Smear  Preparations). 
Emulsion  of  Prescapular  Gland. — A  few  tubercle  bacilli.. 
A  Spleen  Tubercle,  a  Liver  Nodule,  a  Lung  Nodule,  a 
Mediastinal  Gland. — No  tubercle  bacilli. 

Animals  Inoculated. 
An  emulsion  was  made  from  the  left  prescapular  gland,. 
4  ozs.  of  the  gland  being  used  ;  the  emulsion  after  filtra- 
tion amounted  to  50  cc. 

This  emulsion  was  used  to  inoculate  two  calves  (Nos. 
126  and  128)  and  four  guinea-pigs  ;  the  calves  received 
each  20  cc,  the  guinea-pigs  each  1  cc. 

All  the  guinea-pigs  died  of  general  tuberculosis ;  two, 
inoculated  subcutaneously,  in  65  and  35  days,  and  two,, 
inoculated  intraperitoneally.  in  22  and  31  days. 

A  guinea-pig  inoculated  subcutaneously  with  an  emul- 
sion made  from  a  liver  nodule  remained  healthy. 
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CALF  128. 

Subcutaneous — Inoculation  of  an  emulsion  made  from  the  prescapular  gland  of  Calf  102. 
Dose — 110,000  tubercle  bacilli  in  20  cc.  of  the  emulsion. 
Date— September  22nd,  1903. 
Age — lOJ  weeks. 

Xillei — November  25th,  1903.    64  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
'of  the  neck  on  September  22nd,  1903. 

Four  days  later  there  was  a  slightly  raised  swelling 
.2  in.  by  2-|  in.  with  a  narrow  prolongation  from  the  inferior 
•extremity  ;  the  prescapular  gland  was  slightly  enlarged. 
'On  October  13th,  three  weeks  after  inoculation,  there  was 
a  triangular  tumour  measurmg  5J  in.  in  greatest  length, 
3j  in.  in  greatest  width  and  about  1^  in.  in  thickness  ; 
the  prescapular  gland  was  over  4  in.  in  length. 

The  tumour  continued  to  grow  and  attained  a  very  large 
size  ;  on  October  30th  it  measured  9  in.  by  6^  in.  by  about 
.5  in.  in  greatest  thickness  ;  it  was  moulded  to  and  partly 
concealed  a  considerably  enlarged  prescapular  gland  ; 
>the  dewlapi  and  tissues  around  the  lower  part  of  the 
tumour  had  become  very  (edematous. 

The  tumour  increased  in  size  still  further  and  became 
united  to  the  prescapular  gland. 

The  calf  remained  in  moderately  good  health  until 
about  November  12th,  1903.    On  this  date  the  respira- 


tions were  noticed  to  be  slightly  increased  and  the  appetite 
was  poorer  ;  the  calf  appeared  also  to  have  lost  flesh. 

The  s3nnptoms  quickly  became  more  acute  ;  the 
respirations  increased  in  frequency  and  finally  became 
very  laboured  and  there  were  frequent  paroxysms  of 
coughing  ;  the  calf  became  very  weak  and  emaciated 
and  was  killed  when  very  ill  on  November  25th,  1903. 

Weights. 


cwt. 


September  29th,  1903  - 
October  6th,  1903 
October  13th,  1903  - 
October  27th,  1903 
November  3rd,  1903  - 
November  10  and  17th,  1903 
November  24th,  1903  - 
Loss  in  weight. — 4  lbs. 


qrs. 
0 
0 
0 
0 
0 
0 
3 


lbs. 

0 
10 

5 
12 
14 

5 

24 


Tuberculin  Test. 
November    3rd,    1903.    32    days    after  inoculation. 
Positive.    Rise  of  temperature  0"9°C. 


Temperature- 
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CALT  128 
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POST-MORTEM  EXAMINATION. 
Carcass. — Much  emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck,  immediately 
in  front  of  the  shoulder,  there  was  a  large  firm  tumour 
somewhat  rectangular  in  shape  ;  the  skin  over  it  was 
intimately  adherent,  and  in  several  places  was  fissured  and 
necrosed,  forming  haBmorrhagie  scabs  that  could  be 
partially  detached. 

On  removal  the  prescapular  gland  was  found  to  be 
attached  to  the  tumour  and  to  be  partly  embedded  in 
"its  substance. 

The  tumour,  with  the  skin  and  gland,  weighed  4  lbs. 
12  ozs.  The  tissues  surrounding  the  tumour  and  pre- 
:scapular  gland  were  very  oedematous,  and  contained 
many  discrete  caseous  tubercles ;  the  oedematous  in- 
filtration extended  into  the  dewlap. 

On  section  the  tumour  measured  8  in.  by  7  in.  by  3^  in., 
and  showed  beneath  the  skin,  for  a  depth  of  1^  in.,  dense 
pinkish  yellow  caseo-necrotic  tissue  containing  here  and 
there  minute  opacj[ue  yellow  gritty  points,  and  in  the  deeper 
parts  closely  set  (in  places  confluent)  nodules  of  tissue 
similar  to  the  above,  surrounded  by  a  small  amount  of 
dense  congested  fibroid  tissue ;  in  the  former  there  was 
near  the  skin  a  small  area  of  commencing  softening. 
The  skin  and  the  subcutaneous  tissue  were  infiltrated 
with  tubercle,  congested,  and  here  and  there  haemorrhagic. 

Left  Prescapular  Gland. — Measured  5  in.  by  2J  in.  by 
2J  in.,  and  weighed  about  12  oz.  (only  half  was  weighed). 
On  section  the  gland  was  caseous  throughout,  consisting 
■of  tissue  resembling  that  described  in  the  local  tumour  ; 
the  capsule  was  thickened,  adherent  to  the  tumour,  and 
j)resented  a  number  of  caseous  foci. 

At  the  inferior  extremity  of  the  gland,  extending  from 
it  into  the  dewlap,  there  was  a  mass  of  firm  fibroid  tissue 


(2  in.  across)  closely  beset  with  confluent  caseous  tubercles  : 
in  the  lower  part  of  this  mass  a  gland  (prepectoral)  f  in. 
in  diameter  was  embedded  ;  the  gland  on  section  showed 
a  dense  yellow  caseous  part  and  a  broad  peripheral  part 
of  more  translucent  tissue  with  caseous  foci ;  the  capsule 
of  this  gland  was  very  thickened,  contained  caseous  foci, 
and  merged  into  the  surrounding  fibrous  tissue. 

A  second  prepectoral  gland,  flattened,  1^  in.  by  in., 
showed  in  the  cortex  very  numerous  discrete  yellow 
foci  and  a  grey  caseating  mass  J  in.  in  diameter.  A  third 
prepectoral  gland  showed  in  the  cortex  a  caseous  mass 
^  in.  long  and  a  number  of  minute  caseous  foci. 

Between  the  tumour  and  the  prepectoral  glands  there 
were  some  thickened  caseous  lymphatic  vessels ;  one 
caseous  Ijrmphatic  entered  the  thorax. 

Left  Axillary  Gland. — Disc-shaped,  1|  in.  by  J  in., 
presented  in  the  cortex  a  considerable  number  of  minute 
discrete  yellow  foci. 

Cervical  Glands. — A  gland  on  the  left  side  of  the  trachea, 
the  size  of  a  filbert,  contained  a  caseous  nodule  and 
yellow  foci. 

Abdomen. 

Omentum. — Completely  devoid  of  fat.  Vessels  con- 
gested. Presented  on  its  inferior  surface  a  number  of 
tubercles  ranging  in  size  from  a  mustard  seed  to  a  wheat- 
grain  ;  the  larger  tubercles  were  sessile  and  caseous 
centrally.  On  the  surface  of  the  omentum,  in  contact 
with  the  rumen,  there  was  a  tubercle  similar  to  the  latter 

Intestines,  Peritoneum. — Were  hypersemic. 

Spleen. — Weighed  7  oz.  The  pulp  was  crowded  with 
nodules  ranging  in  size  from  2  to  5  mm.  in  diameter. 
When  cut  into  these  showed  a  translucent  periphery  arid 
a  yellowish  centre,  one  or  two  containing  minute  calcareous 


CALF  128.   Subcutaneous.  Virus  B.  I. 

Lt-ical  lesion  and  iiresca])ular  gland,  in  transverse  section  ;  intervening  tissues  thickened 
and  infiltrated  with  caseous  nodules. 


CALF  128.   Subcutaneous.   Virus  B.  I. 

Mediastinal  gland,  cut  oj)eii,an<l  Inng  (piece  of  small  Inlic),  sliowing  tlie  iirojecting 

sulipleural  nodules. 
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CALF  128.    Subcutaneous.  Virus  B.  I. 

Costal  pleura,  showing  clusters  of  tubercles  in  the  fringes  along  the  margins  of 

the  ribs. 
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grains.  A  few  ot  iiit;  tubercles  caused  rounded  projections 
on  the  surface. 

Liver.— 5  lbs.  Showed  on  both  surfaces  a  considerable 
number  of  nodules  resembling  those  in  the  spleen,  and 
ranging  in  size  from  2  mm.  to  I'o  cm.  in  diameter  ;  many 
were  just  seen  beneath  the  capsule,  others  projected 
slightly,  whilst  a  few  were  prominent,  flattened,  and 
mushroom-shaped. 

On  section  numerous  similar  nodules  were  seen 
throughout  the  parenchyma.  In  the  small  accessory 
lobe  on  the  right  side  there  was  a  caseous  mass  3  cm. 
in  diameter.  One  of  the  large  veins  near  this  presented 
on  its  internal  surface  a  number  of  small  greyish  yellow 
tubercles.  Tubercles  were  seen  in  the  walls  of  veins 
in  other  parts  of  the  liver. 

Hepatic  Lymphatic  Glands. — (Five  in  number)  enlarged, 
weighing  together  H  oz.,  the  two  largest  2^  in.  and  2  in. 
long  respectively  ;  surfaces  nodular  ;  showed  throughout 
caseous  masses. 

Kidneys  : 

Left. — 8  oz.  Contained  in  the  cortex  several 
nodules  numbering  about  one  to  each  large  lobule  ; 
they  ranged  in  size  from  a  millet  seed  to  a  large  pea  ; 
those  of  the  latter  size  projected  slightly  from  the 
surface  and  were  somewhat  wedge-shaped  on  section. 
All  were  in  a  state  of  caseation. 

Eight. — 7  oz.  Showed  on  the  surface  about  the 
same  number  of  nodules  as  the  left.  Three  were 
large  and  projected  from  the  surface,  but  the 
majority  were  not  greater  than  a  millet  seed.  On 
radial  section  the  larger  areas  were  wedge-shaped,  and 
consisted  of  smaller  tubercles  grouped  together ;  one 
of  these  was  twice  the  size  of  the  others,  measuring  1 
cm.  at  its  widest  jjart,  and  occupying  the  full  width  of 
the  cortex ;  it  contained  calcareous  grains. 
Suprarenal  Bodies. — Normal. 

Thorax. 

Lungs. — Were  everywhere  beset  with  greyish  yellow 
nodules  ranging  in  size  from  1  mm.  up  to  1  cm.  in  dia- 
meter, the  majority  being  from  4  to  5  mm.  In  the  an- 
terior lobes,  where  the  nodules  were  most  numerous, 
those  near  the  surface  formed  hemispherical  projections, 
some  of  which  were  surrounded  by  grey  miliary  (pleural) 
tubercles.  On  the  ventral  surfaces  of  the  posterior  lobes, 
many  of  the  surface  nodules  formed  flattened  mush- 
roomed growths,  the  largest  1'5  cm.  in  diameter.  On 
section  the  nodules  were  caseous,  but  not  softened  or 
calcareous.  The  anterior  lobes  showed  large  areas  of 
■collapse,  and  in  the  posterior  the  nodvdes  were  surrounded 
by  a  dark  translucent  zone.  On  the  right  side  the  con- 
tiguous surfaces  of  the  small  anterior  lobes  were  glued 
together,  but  could  be  readily  separated  except  at  a 
few  points  where  opposing  nodules  had  become  united 
by  fibrous  bands. 

Pleura. — Along  the  margins  of  the  ribs  there  was  a 
■number  of  caseating  nodules  from  2  to  3  mm.  in 
■diameter,  arranged  singly  and  in  clusters. 

In  the  fringes  around  the  margins  of  the  Imags  there 
were  scattered  nodules  similar  to  those  on  the  ribs. 

Diaphragm  . — On  the  right  side  of  the  abdominal  surface 
of  the  diaphragm  there  was  a  group  of  subperitoneal 
tubercles  disposed  in  rows  paralled  to  the  fibres  of  the 
tendon  ;  on  the  left  side  there  was  one  similar  tubercle. 

On  the  pleural  surface  of  the  tendon  of  the  diaphragm, 
■especially  on  the  left  side,  there  was  a  series  of  mush- 
roomed growths  I  cm.  and  less  in  diameter,  similar  to 
those  on  the  lungs,  also  some  soft  reddish  granulations. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
(seven  in  number)  were  considerably  enlarged,  and 
Aveighed  together  7  ozs.,  the  long  gland  (5  in.  by  2  in.)  alone 
weighing  5  ozs.  On  section  they  consisted  throughout  of 
ftrm  caseating  tissue  containing  here  and  there  a  cal- 
■careous  grain. 


The  ventral  mediastinal  glands  were  enlarged,  weighing 
together  2J  ozs.,  and  similarly  aft'ected. 

A  gland  within  the  thorax,  on  the  left  side,  was  tubercu- 
lous throughout. 

Bronchial  Glands. — Enlarged  to  over  three  times  the 
normal  ;  were  also  uniformly  caseous. 

A  vertebral  gland  showed  a  caseous  focus. 

In  the  loose  tissues  at  the  apex  of  the  heart  there  was 
a  collection  of  discrete  yellow  tubercles. 

Pericardium  and  Heart  Muscle. — Normal. 

Larynx,  Pharynx,  Trachea,  Tonsils,  Testicles  and  Piidic 
Glands.  — Normal. 

Intestines. — Showed  no  tubercle  ;  subserous  vessels 
congested. 

Mesenteric  Glands. — The  mesenteric  glands  formed, 
except  at  the  anterior  and  posterior  ends,  an  imbroken 
chain  containing  here  and  there  small  caseous  nodules, 
and  grey  foci ;  two  glands  at  the  posterior  end  were 
entirely  caseous. 

Gastric  Glands. — A  gastric  gland  was  entirely  caseous  : 
a  second  one  showed  a  few  yellowish  foci. 

Colic  Glands. — One  or  two  colic  glands  contained  minute 
foci. 

Various  Lymphatic  Glands  : 

Left  Precrural. — 1^  in.  by  |-  in.  Caseous  through- 
out. 

Right  Precrural. — No  obvious  tuljercle. 
Left  Popliteal. — Normal. 

Right  Popliteal. — Contained  a  caseous  nodule, 
I  in.  in  diameter. 

Ischiatic,  Gluteal. — Normal. 

Iliac. — One  left  iliac  contained  a  caseous  nodule 
J  in.  in  diameter.  The  right  iliac  contained  two 
similar,  but  smaller  nodules.  The  gland  at  the 
bifurcation  of  the  abdominal  aorta  contained  two 
similar  nodules. 

Half  a  dozen  hsemo-lymph  glands  on  the  left  iUac 
artery  showed  no  obvious  tubercle. 

Lumbar. — Two  lumbar  glands,  each  about  the 
size  of  a  broad  bean,  nodular  on  the  surface,  contained 
confluent  masses  of  greyish  tissue  dotted  with  yellow 
points.  Two  glands  posterior  to  these,  size  of  kidney 
beans,  similarly  affected.  Two  others  showed  small 
yellow  foci. 

C celiac  Glands. — Anterior  to  t'le  left  kidney,  on  one 
of  the  pillars  of  the  diaphragm,  there  were  two 
glands,  one  2  in.  by  1^  in.  by  |  in.,  the  other  the 
size  of  a  Brazilian  nut,  caseous  throughout. 

Left  Retro-Phuryngeal. — Contained  a  yellow  caseous 
nodule  5  mm.  in  diameter. 

Right  Retro-Pliaryngeal. — Showed  a  caseous  nodule 
1  cm.  in  diameter,  and  a  small  caseous  focus. 

Right  and  Left  Submaxillary.— NoimaA. 

Right  Prescapular. — Was  enlarged,  and  contained 
at  its  lower  end  a  number  of  yellow  foci. 

.4  Right  Prepectoral  Gland. — Slightly  enlarged  : 
contained  a  number  of  grey  foci. 

Right  Axillary. — Normal. 

Microscopical  Examination. 

Numerous  tubercle  bacilli  were  found  in  a  smear  made 
from  the  emulsion  of  the  left  prescapular  gland,  used  to 
inoculate  guinea-pigs. 

Anitnals  Inoculated. 

Four  guinea-pigs  were  inoculated,  two  subcutaneously 
and  two  intraperitoneaUy,  with  an  emulsion  made  from 
the  left  prescapular  gland ;  all  died  of  general  tuberculosis, 
the  first  two  in  34  and  53  days,  the  last  two  in  17  and  19 
days. 
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CALF  126. 

Subcutaneous — Inoculation  of  an  emulsion  made  from  the  prescapular  gland  of  Calf  102. 
Dose — 110,000  tubercle  bacilli  in  0  cc.  of  emulsion. 
Date— September  22nd,  1903. 
Age — lOJ  weeks. 

Killed — November  4th,  1903.    43  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
ofjthe  neck  on  September  22nd,  1903. 

Pour  days  later  there  was  a  tender  puffy  swelling, 
4  in.  by  2  in.,  and  the  prescapular  gland  was  a  little  en- 
larged. On  October  13th,  3  weeks  after  inoculation,  there 
was  a  firm  tumour,  measuring  6  in.  by  3J  in.  by  1^  in.,  to 
which  the  skin  was  intimately  adherent ;  the  prescapular 
gland  was  4  in.  in  length. 

On  October  23rd  the  tumour  had  attained  its  maxi- 
mum, 7  in.  by  3|^  in.,  and  seemed  to  be  adherent  to  the  pres- 
capular gland. 

On  October  20th  the  calf  vomited  immediately  after 
food  ;  with  this  exception  there  were  no  symptoms  of 
ill-health  until  October  27th.    On  this  date  he  was  noticed 


to  have  a  rough  coat  and  a  more  subdued  manner.  During 
the  next  few  days  he  became  obviously  ill  and  the  re- 
spirations were  increased  in  frequency.  He  was  killed  on 
November  4th,  before  he  had  become  acutely  ill,  in  order 
to  supply  tuberculous  material  to  inoculate  Cow  44. 

Weights. 


cwt. 

qrs. 

lbs. 

September  29th,  1903  - 

-  0 

3 

17 

October  13th,  1903  - 

-  0 

3 

25 

October  20th,  1903  - 

-  1 

0 

6 

October  27th,  1903  - 

-  1 

0 

0 

November,  3rd,  1903  - 

-  1 

0 

3 

Gain  in  weight,  14  lbs. 


Temperature. 


SEPTEMBER  OCTOBER  NOV 

Z2         27  a  7  /2  /7  27  / 
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POST-MORTEM  EXAMINATION. 
Carcass. — In  poor  condition. 

Local  Lesion. — In  the  subcutaneous  tissues  immediately 
external  to  the  left  prescapular  gland  there  was  a  firm 
tumour  7  in.  long  by  3^  in.  broad ;  the  skin  was  intimately 
adherent,  but  not  ulcerated. 

On  removing  and  dividing,  the  tumour  was  in. 
thick  ;  the  mid  parts  consisted  of  dense  opaque  greyish 
white  tissue,  slightly  gritty  from  calcification ;  the 
marginal,  of  pink  translucent  tissue  studded  with  grey 
caseating  tubercles. 

The  growth  involved  the  superficial  muscle  and  was 
slightly  adherent  to  the  capsule  of  the  gland. 

The  subcutaneous  tissues  around  were  oedematous. 

Left  Prescapular  Gland. — Weighed  four  ounces  and 
measured  3^  in.  by  2}^  in.  by  H  in.  On  section  it  con- 
sisted throughout  of  dense  greyish  tissue,  presenting 
small  opaque  white  foci  of  caseation,  not  appreciably 
calcareous. 

Prepectord  Glands.— k  rounded  prepectoral  gland  on 
the  same  side  was  enlarged  (two-thirds  of  an  inch  in 
diameter).  On  section  the  central  part  consisted  of  tissue 
resembling  that  in  the  prescapular  gland.  This  central 
part  was  surrounded  by  a  cortical  zone,  2  mm.  thick, 
from  which  it  was  fairly  readily  separated,  the  line  of 
separation  being  marked  by  more  opaque  yellow  tissue. 
The  cortical  part  was  translucent,  grey,  and  contained 
numerous  yellow  foci. 

A  second  gland,  more  deeply  situated,  showed  several 
grey  caseating  masses ;  a  third  near  the  above  was  not 
obviously  affected. 


Cervical  Glands. — One  small  gland,  the  size  of  a  large 
pea,  on  the  left  side  of  the  trachea,  contained  a  caseous 
nodule. 

A  bdomen. 

Peritoneum. — The  inferior  surface  of  the  omentum 
showed  about  ten  grey  hemispherical  tubercles,  from  1  to 
3  mm.  in  diameter. 

Peritoneum  elsewhere  normal. 

jS'2)?eew.— Weighed  five  and  a  half  ounces.  Surface 
normal.  The  pulp  contained  numerous  nodules  from 
1  •  .5  to  3  mm.  in  diameter.  All  were  caseous  in  the- 
centre,  but  not  appreciably  calcified. 

Liver. — Weighed  three  and  a  half  pounds.  Scattered 
throughout  the  parenchyma  were  numerous  nodules, 
from  1  to  4  mm.  in  diameter.  Many  were  just  visible 
beneath  the  capsule :  others  projected  slightly.  All 
the  nodules  were  grey  and  showed  central  caseation. 
On  the  surface  there  were  also  about  twelve  greyish 
white  flattened  mushroom-like  growths,  4  to  7  mm.  in 
diameter:  these  extended  a  variable  distance  into  the 
substance. 

Hepatic  Lymphatic  Glands  (four  in  number). — Were 
enlarged  and  filled  with  grey  caseating  nodules,  many 
of  which  projected  beneath  the  capsule. 

Kidneys,  Left. — Five  ounces.  Showed  three  wedge- 
shaped  areas,  one  similar  to  those  described  above,  the 
others  projecting  from  the  surface  and  appearing  as  if 
made  up  of  a  number  of  small  grey  tubercles.  The 
cortex  also  contained  four  tubercles,  three  the  size  of 
mustard  seeds  and  one  three  or  four  times  larger. 
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Right. — Five  ounces.  On  stripping  off  the  capsule 
there  were  seen  three  pale  areas,  about  a  quarter  of  an 
inch  in  diameter.  These  on  section  were  wedge-shaped 
and  had  a  grey  translucent  homogeneous  appearance. 
The  cortex  also  contained  five  grey  caseating  tubercles, 
the  size  of  mustard  seeds  ;  four  of  these  were  seen  on  the 
surface,  one  causing  a  projection. 

Right  and  Left  Suprarenal  Bodies. — Normal. 

The  Left  Lumbar  Gland  was  enlarged.  The  cortex 
showed  grey  masses  containing  yellow  foci. 

A  gland  on  the  right  side  was  similarly  affected.  A 
second  gland  on  the  right  side  was  not  apparently 
tuberculous. 

Iliac  Glands. — The  left  iliac  gland  showed  a  small  grey 
focus. 

The  glands  on  the  right  side,  and  those  at  the  bifurcation 
of  the  aorta,  contained  no  visible  tubercles. 

Thorax. 

Lungs. — Were  crammed  with  grey  nodules,  ranging 
in  size  from  1  to  5  mm.  in  diameter :  the  nodules  were 
more  numerous  in  the  anterior  lobes  (fiarticularly  the 
right),  where  they  were  surrounded  by  reddish  collapsed 
areas.  The  nodules  were  all  caseous,  and  most  had  a 
zone  of  congestion  around  them.  A  few  of  the  subpleural 
nodules  formed  small  mushroom -like  outgrowths  on 
the  surface  :  in  the  posterior  lobes  two  or  three  single 
lobules  were  completely  consolidated  and  showed  caseous 
points. 

In  the  dorsal  part  of  the  right  posterior  lobes,  just 
beneath  the  pleura,  there  was  a  rounded  firm  nodule 
(glandular  ?)  1  cm.  in  diameter,  which  on  section  showed 
grey  translucent  tissue  containing  yellow  foci. 

Pleura. — The  fringes  along  the  anterior  margins  of  the 
posterior  lobes  and  the  posterior  margins  of  the  lobes 
immediately  anterior  contained  small  hard  grey  tubercles. 

Along  the  margins  of  a  few  of  the  ribs  there  were  similar 
grey  tubercles. 

Two  grey  tubercles  (size  of  a  No.  4.  shot)  were  seen  on 
the  pleural  surface  of  the  pericardium. 

Mediastinal  Glands  (five). — Were  enlarged,  weighing 
together  six  ounces.  The  long  mediastinal  gland  measured 
4  in.  by  1|  in.  With  the  exception  of  the  part  at  the  lower 
end  the  cortex  was  entirely  occupied  by  dense  greyish 
white  caseous  masses  presenting  small  opaque  yellow 
foci  of  beginning  calcification.  The  glands  anterior  to 
this  were  similarly  affected ;  the  tissues  around  the  glands 
were  oedematous. 

Left  Bronchial  Gland. — Was  enlarged  and  weighed  two 
ounces. 

Right  Bronchial  Gland. — Was  enlarged  to  about  three 
times  the  normal.  Both  on  section  resembled  the 
mediastinal  glands. 


Four  small  glands  along  the  oesophagus  contained 
caseous  tubercles. 

Heart,  Pericardium. — Normal. 

Tongue,  Pharynx,  Larynx,  Tonsils. — Normal. 

Left  Posterior  Pharyngeal  Gland. — Contained  a  caseous 
congested  tubercle  the  size  of  a  small  shot. 

Right  Submaxillary  Gland. — Contained  a  similar  tubercle. 

Mesenteric  Glands. — Eight  mesentric  glands  in  various 
parts  of  the  mesentery,  three  at  the  ileo-caecal  end,  showed 
small  grey  tubercles. 

Gastric  Glands. — One  gastric  gland  contained  about 
half  a  dozen  similar  tubercles ;  a  second  gastric  gland 
contained  one  grey  caseating  tubercle. 

Intestines. — Normal  throughout. 

Testicles. — Normal. 

Various  Glands  : 

Right  and  Left  Precrural,  Right  and  Left  Popliteal, 
Ischiafic  and  Gluteal,  Parotid,  Left  Submaxillary, 
Right  Posterior  Plmryngeal,  Axillary,  Right  Pre- 
pectoral.  Glands  along  Right  side  of  Trachea. — ^Normal. 

At  the  seat  of  inoculation  of  the  tuberculin  on  the 
right  side  of  the  neck  (eighteen  hours  previously)  there 
was  a  well-defined  oedematous  swelling  6  in.  by  2^-  in. 
On  section  the  subcutaneous  tissues  and  adjacent  muscles 
were  very  oedematous. 

Right  Prescapular  Gland. — Was  enlarged  to  over  twice 
the  normal ;  its  tissue  was  very  oedematous,  and  showed 
numerous  petechial  haemorrhages. 

Microscopical  Examination  {Smear  Preparations). 

Emidsion  of  Left  Prescapular  Gland. — Tubercle  bacilli. 

Tubercle  from  Omentum. — Tubercle  bacilli. 

Iliac  Gland. — Tubercle  bacilli. 

Submaxillary  Gland. — Tubercle  bacilli. 

Gastric  Oland. — Tubercle  bacilli. 

Animals  Inoculated. 

An  emulsion  was  prepared  from  the  left  prescaj^ular 
gland  and  was  estimated  to  contained  829,800  tubercle 
bacilli  per  cc. 

Of  this  emulsion  1"22  cc,  containing  approximately 
1,000,000  tubercle  bacilli,  were  inoculated  into  each  of 
two  quarters  of  the  udder  of  Cow  44. 

The  same  amount  of  emulsion  was  inoculated  into  each 
of  two  rabbits,  Nos.  7  and  8,  one  subcutaneously,  the  other 
intraperitoneally  ;  the  rabbits  died  of  general  tubercu- 
losis in  116  and  82  days  respectively. 

A  dilution  of  the  emulsion  was  made  so  that  1  cc.  con- 
tained approximately  5,0(;kJ  tubercle  bacilli  ;  four  guinea- 
pigs  were  inoculated  each  with  1  cc.  of  this  dilution ; 
all  died  of  general  tuberculosis  in  from  48  to  117  days. 
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COW  44. 

Intramammary— Inoculation  of  an  emulsion  of  the  prescapular  grand  of  Calf  126. 
Dose — 1,000,000  tubercle  bacilli  into  each  of  two  quarters. 
Date— November  4th,  1903. 

Killed — December  15th,  1903.    41  days  after  inoculation. 


Clinical  History. 

The  animal  was  inoculated  on  November  4,  1903,  by  an 
injection  into  the  right  hind  and  left  fore- quarters  of  the 
udder.  The  emulsion  used  for  the  inoculation  was  made 
from  the  prescapular  gland  of  Calf  126.  The  quantity  of 
emulsion  injected  into  each  quarter  was  1-22  cc,  each  of 
these  doses  being  estimated  to  contain  1,000,000  tubercle 
bacilli. 

A  fortnight  after  the  commencement  of  the  experiment 
the  infected  quarters  were  definitely  indurated  and  tender, 
and  by  the  end  of  the  first  month  they  were  greatly  en- 


larged, much  indurated  and  oedema  was  noticed  in  front 
of  the  udder.  The  cow  was  becoming  ill,  its  appetite  poor 
and  its  weight  was  diminishing.  The  general  health  of 
the  animal  steadily  became  worse,  and  for  some  days- 
before  being  killed  on  December  15th  she  was  very  ill  andi 
apparently  dying. 

Weights. 

cwt.  qrs.  lbs. 

November  10th,  1903  -       -    7       0  0 

December  15th,  1903  -       -    5       1  0 

Total  loss  of  weight  during  experiment. — 1  cwt.  3  qrs. 


Temperature. 

NOVEMBER  DECEMBER 
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POST-MORTEM  EXAMINATION. 

Carcass.- — Somewhat  emaciated. 

In  the  subcutaneous  tissues  in  front  of  the  udder,  and 
between  the  udder  and  the  abdominal  wall,  there  was  a 
moderate  amount  of  oedema  ;  between  the  skin  and  the 
inoculated  quarters,  especially  about  the  roots  of  the 
teats,  there  was  a  considerable  amount  of  oedema  fluid. 

Tortuous  thin-walled  vessels,  distended  with  clear 
yellow  serum,  ramified  in  the  subcutaneous  tissues  over 
the  inoculated  quarters. 

Mammary  Gland. — The  udder,  with  skin  and  glands 
attached,  weighed  30  lbs.  3  ozs.  ;  alone  it  weighed  25  lbs. 
12  ozs.  On  longitudinal  section  through  the  fore  and 
hind-quarters  on  each  side  the  difference  in  size,  colour 
and  density  was  very  marked. 

Uninoculafed  Quarters. — Right  fore  and  left  hind, 
Showed  no  tuberculous  disease  visible  to  the  naked  eye. 
The  quarters  were  small,  soft,  fibroid,  and  of  a  creamy 
white  colour  ;  the  milk  sinuses  and  ducts  contained  a 
thick  viscid  milky  white  fluid. 

Inoculated  Quarters : — 

Right  Hind. — An tero-posterior  measurement  30  cm.; 
vertical,  23  cm. 

The  tissue  throughout  the  quarter  was  dense,  firm, 
deeply  congested  and  shghtly  oedematous,  and 
showed  particularly  in  the  inferior  and  posterior  parts 
of  the  quarter  numerous  areas  of  caseation.  In  the 
central  and  anterior  parts  of  the  quarter  the  caseous 
areas  were  small  and  scattered,  whereas  in  the  in- 
ferior and  posterior  parts  they  were  fairly  large,  and 
at  many  points  confluent.  Each  caseous  mass  was 
surrounded  by  a  zone  of  congestion,  and  several  showed 
foci  of  congestion  in  the  midst  of  the  caseous  tissue. 
There  was  no  calcareous  change. 

The  milk  sinuses  and  ducts  were  widely  dilated, 
and  contained  a  small  amount  of  turbid  serous  fluid  ; 
on  the  mucous  membrane  there  was  a  closely  set 


outgrowth  of  caseous  granulations ;  the  caseous: 
tissue  could  be  readily  scraped  away  from  the  granu- 
lations, leaving  slightly  elevated  congested  papillae  : 
a  few  granulations  were  also  seen  on  the  mucous 
membrane  of  the  teat  itself. 

Left  i^'ore.— Antero-posterior  and  vertical  measure- 
ments :  25  cm.  This  quarter  closely  resembled  the 
right  hind,  but  caseation  was  somewhat  less  in 
amount  and  extent ;  as  in  the  right  hind  the  peri- 
pheral parts  and  the  parts  around  the  milk  sinuses 
were  more  extensively  tuberculous  than  the  centre  and 
base.  The  granulations  in  the  milk  sinuses  and  ducts 
were  not  so  abundant  as  in  the  right  hind. 

There  was  an  increase  in  both  quarters  of  inter- 
stitial connective  tissue. 

Neighbouring  Lymphatic  Glands. — On  the  posterior 
and  superior  aspect  of  the  udder  there  was  one  large 
gland  (formed  by  the  natural  fusion  of  the  right  and  left 
supramammary  lymphatic  glands)  weighing  2  lbs.,  and 
measuring  17  by  13  by  5  cm.  The  tissues  around  the 
gland  were  very  oedematous.  On  section  the  cortexr. 
of  the  gland  was  tuberculous  throughout,  that  part  nearest 
the  udder  being  more  affected  than  that  furthest  away. 
The  tuberculous  tissue  was  far  advanced  in  caseation,  but 
was  not  softened  or  calcareous  ;  here  and  there  patches 
of  deep  congestion  were  seen  ;  the  capsule  was  slightly 
thickened. 

A  small  gland,  the  size  of  a  broad  bean,  above  the  left 
part  of  the  gland,  showed  scattered  throughout  the 
substance  minute  greyish  yellow  foci. 

Right  Iliac  Glands  (three  in  number). — Not  obviously 
enlarged  on  section  very  congested  and  slightly  oede- 
matous, showed  no  naked  eye  tubercle. 

Left  Iliac  Glands  (three  in  number). — The  posterior 
one  of  the  series  was  greatly  enlarged,  weighing  half  a 
pound.  Beneath  the  capsule  a  network  of  distended 
lymphatic  channels  was  seen.  On  section  the  substance 
was  slightly  congested,  very  soft,,  and  oedematous,  and. 


cow  44.  Intramammaiy.  Virus  B.  I. 

Udder  :  longitudinal  sectii>n  nt'  right  fnre  and  right  hind  ([iiarters. 


COW  44.  Intramammaiy.  Virus  B.  I. 

One  of  the  supranianmiary  lymphatic  glands,  cut  open. 


Vol.  I. 


(To  Jure  iiiKjf  Su. ) 
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showed  isolated  caseous  foci,  and  firm  grey  nodules, 
irregular  in  outline,  grouped  chiefly  in  the  part  of  the 
gland  nearest  the  hilum. 

The  two  glands  anterior  to  this,  and  the  gland  at  the 
bifurcation  of  the  aorta,  were  deeply  congested  and 
slightly  cedematous. 

The  lumbar  glands  were  in  a  similar  condition. 

The  fat  around  the  kidneys  and  the  mesentery  was 
moderate  in  amount  and  of  a  deep  yellow  colour. 

Omentum  and  Peritoneum. — Showed  no  tubercle. 

Spleen. — 1  lb.  10  ozs.  Normal  on  the  surface  ;  on 
section  showed  no  sign  of  tubercle. 

Liver. — 13  lbs.  9  ozs.  Showed  no  tubercle  either  on 
the  surface  or  on  .section.  In  the  left  lobe  there  were 
about  half  a  dozen  yellow  masses,  irregular  in  outline, 
consisting  of  altered  liver  tissue,  probably  of  the 
nature  of  infarctions. 

Hepatic  Lf/mphatic  Glands. — Normal. 

Bight  Kidney. — 1  lb.  4  ozs.  Normal  on  surface  and  on 
section. 

Left  Kidney. — 1  lb.  6  ozs.  Normal  on  surface  and  on 
section. 

Suprarenal  Bodies. — Normal. 

Lungs. — Colour  brick-red,  crepitant  throughout.  Wide 
spread  interstitial  emphysema,  particularly  well  marked 
in  the  anterior  lobes  ;  no  sign  of  tuber,  le. 

Thoracic  Lymphatic  Glands. — Normal. 

Tongue,  Pharynx,  Tonsils. — Normal. 


Suhmaxilliary,  Parotid,  and  Post-Pharyngeal  Glands. — 
Normal. 

Intestines  (large  and  small). — Normal  throughout. 

Gastric,  Mesenteric,  and  Colic  Glands. — Normal. 

Diaphragm  [both  Surfaces)  and  Heart. — Normal. 

Cervical,  Prescapular,  Prepectoral,  and  Axillary  Glands. 
— Normal. 

Precrural,  Popliteal,  Gluteal,  and  Ischiatic  Glands. — 
Normal. 

Uterus,  Ovaries,  and  Fallopiian  Tubes. — Normal. 

Microscopical  Examination. 

Smears  from  a  milk  sinus  granulation,  the  supra- 
mammary  and  left  iliac  lymphatic  glands,showed  numerous 
tubercle  bacilli. 

No  tubercle  bacilli  were  seen  in  smears  from  the 
right  iliac  and  lumbar  glands. 

Animals  Lnoculated. 

Cow  64.  Injected  in  the  udder  with  9-3  c.c.  (into  each  of 
two  quarters)  of  the  mixed  milk  from  the  two  inoculated 
quarters  ;  the  milk,  or  serous  fluid,  was  withdrawn  a 
short  time  before  death,  and  was  found  to  contain  53,933 
tubercle  bacilli  per  c.c. 

G.P.  754  and  G.P.  755  inoculated  subcutaneously  and 
G.P.  756  and  G.P.  757  inoculated  intraperitonally  each 
with  1-0  c.c.  of  the  same  milk,  developed  tuberculosis. 

G.P.  758.  inoculated  subcutaneously  with  emulsion 
made  from  the  spleen,  died  of  tuberculosis  in  25  days. 
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GUINEA-PIGS  INOCULATED  WITH  MILK  OF  COW  44. 


Doses  :— In  the  1st,  2nd  and  4th  series  the  two  guinea-pigs  from  each  quarter  received  the  centrifugalised 

deposit  of  30  cc.  of  milk. 


Date  of  Inoculation. 

No.  of  Guinea- 
Pig  and  quarter 
of  Tldder 

Weight 
in 

Killed  or 

Length  of  Life  in 

days. 

Eesult. 

iTTO  "m  ITI OC! 

^IcllllIlJtJb, 

Died. 

In  trap. 

Subcut. 

Feeding. 

November  4th,  1903  - 
(The  milk  used  for  this 
series  was  withdrawn 
from  the  cow  liefore 
her  inoculation.) 

*675l    r,  y  I 
*876J  ^-  ^ •  '\ 

*678  /  '\ 

*mj  ^-  ^-  \ 

*68ll     p  TT  1 

*682/  -\ 

300 
330 
280 
350 
300 
230 
260 
320 

K. 
K. 
K. 
K. 
K. 
K. 
K. 
K. 

62 
62 
62 
62 

62 
62 
62 
62 

— 

G.  T. 
H. 
H. 
H. 
T. 
H. 
H. 
H. 

November  23rd,  1903  - 
(19  days  after  the  in- 
oculation of  the  cow. 

*n5i  / 

*716/       ^  -   -  \ 
*717l   .   „  1 
*718/  ^-  ^-  -\ 

720j  ^-  ^-  \ 

7211     W    TT  ( 

722/  "1 

210 
170 
230 
160 
180 
150 
220 
180 

K. 
K. 
K. 
K. 
D. 
D. 
D. 
D. 

43 
43 
81 

^0 

43 
43 
68 
35 

.S.  T. 
S.  T. 
S.  T. 
S.  T. 
G.  T. 

T. 

T. 

T. 

November  2Gth,  1903  - 
(Fed  11  days.). 

727 
728 
*729 
*730 

D. 
D. 
K. 
K. 

— 

I 

11 

11 
40 
40 

No  T. 
NoT. 

S.  T. 

S.  T 

December  9th,  1903  - 

*733(  1 

*734l     T      TT  1 

*735 /  '1 

7381  R  H  -/ 
739 j  ^-  ^-  ^ 

220 
220 
160 
200 
190 
200 
210 
220 

K. 
K. 
K. 
K. 

D. 
D. 
D. 
D. 

28 
28 
19 
24 

28 
28 
23 
17 

— 

S.  T. 

H. 
8.  T. 
S.  T. 

T. 
G.  T. 
8.  T. 

T. 

December  10th,  1903  - 
(Fed  6  days.) 

*740 
*741 
*742 
*743 

K. 
K. 
K. 
K. 

26 
26 
26 
26 

R.  T. 
S.  T. 
S.  T. 
8.  T. 

December  15th,  1903  - 

7541    L-  F.  r 

755  1    R.  H.  J 

756  j    Dose,  1 
757 J   ro  c.c.  \ 

160 
140 
130 
140 

D. 
D. 
D. 
D. 

13 
19 

24 
17 

S.  T. 

T. 
G.  T. 

*  The  Guinea-pigs  marked  thus  [*]  were  killed  by  a  dog. 

Note. — G.P.  675. — No  local  lesion.  Great  enlargement  and  caseation  of  thoracic,  mesenteric  and  liepatic  lympliatic 
glands  ;  neck  glands  slightly  affetited.    Tubercles  in  liver,  spleen,  lungs,  and  kidneys. 

G.P.  679. — No  local  lesion  ;  slight  tuberculosis  of  the  submaxillary  lymphatic  glands,  liver,  spleen,  and  lungs  ;  great 
■enlargement  ami  caseation  of  the  mediastinal  glands. 

The  distribution  of  the  lesions  in  these  two  Guinea-pigs  suggested  spontmeous  tuberculosis. 


EXPLANATION    OF  ABBREVIATIONS. 


H.  =  Healthy. 
No  T.  =No  tuberculosis. 
S.T.  =  Slight  tuberculosis. 

T.  =  Tuberculosis  not  so  extensive  as  G.T. 
G.T.  =  General  tuberculosis. 


ORANG  4. 

Feeiing  Experiment— Fed  with  the  milli  of  Cow  44  for  twelve  days. 
Date  of  Commencement— November  •22nd,  1903. 

Died — Of  gastro-enteritis  on  December  9th,  1903.    16  days  after  the  feeding  began. 

]S(OTE. — Only  two  orangs  were  used  for  experimental  purposes.  It  was  found  that  they  did  not  eat  well  or  thrive 
in  captivity,  and  this  in  addition  to  the  great  difficulty  in  obtaining  these  animals  in  sufficient  numbers  decided  the- 
Commission  to  confine  their  experiments  on  anthropoid  apes  to  chimpanzees.    (For  Orang  8  see  page  64'^). 


ABSTRACT  OF  POST-MORTEM  NOTES. 

The  boly  was  slightly  emaciated.    The  intestines  and  mesenteric  glands  showed  no  macrosopic  evidence  of  tuber-  • 
G  liosis.    Tlie  liver,  spleen  and  kidneys  wer^  hea'thy.     Tliere  was  congestion  at  the  ba^e  of  one  lung;  with  tliis 
exception  the  lun^s  appsared  normal. 


For  full  notes  see  pa^e  04l'. 
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COW  64. 

Intramammary— 9-3  cc.  of  the  milk  of  Cow  44  into  each  of  two  quarters. 
Number  of  Bacilli  Inoculated — 500,000  into  each  quarter. 
Date— December  15th,  1903. 

Died — January  22ncl,  1904,  in  the  evening.    48  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  on  December  15th,  1903,  a 
measured  quantity  of  the  milk  of  Cow  44  being  injected 
into  the  right-hind  and  left-fore  quarters  of  the  udder. 

On  the  day  after  inoculation  the  infected  quarters 
were  slightly  enlarged  and  tender,  but  the  inflammation 
had  completely  subsided  on  the  following  day.  Ten  days 
after  the  commencement  of  the  experiment  the  infected 
quarters  were  first  felt  to  be  indurated,  and  by  the  end 
of  December  they  were  distinctly  hard  and  the  animal 
was  becoming  ill.  At  the  end  of  the  third  week  the  cow 
was  in  very  poor  condition.  She  was  emaciated  and  her 
respiration  was  to  some  extent  laboured.    A  week  later 


the  general  condition  was  much  the  same.  There  was  a 
discharge  of  mucus  from  the  nose,  and  diarrhoea.  The 
infected  quarters  of  the  udder  were  imiformly  indurated, 
but  not  very  large  ;  the  non-inoculated  quarters  were 
smaller  than  normal. 

The  animal  steadily  became  more  ill,  and  died  48  days 
after  the  inoculation. 

W  eights. 

cwt.    qr.  lbs. 

December  12th,  1903  -       -    7       0  2 

January  22nd,  1904    -       -       -    4       1  18 

Total  loss  of  weight. — 2  cwt.  2  qrs.  12  lbs. 


Temperature. 


IS 


DECEMBER 
20  25 


30 


JAN 
/4-  19 


^1 

40 

39 

38 
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POST-MORTEM  EXAMINATION. 
Carcass. — Considerably  emaciated. 

There  was  an  absence  of  oedema  fluid  in  the  subcu- 
taneous tissues  in  front  of  the  udder,  and  only  a  shght 
amount  between  the  skin  and  the  inoculated  quarters  ; 
there  was,  however,  well  marked  oedema  around  the 
supramammary  lymphatic  glands. 

Udder. — With  skin  and  glands  attached,  weighed 
21  lbs.  ;  alone  it  weighed  17  lbs. 

Inoculated  Quarters  : 

Left-Fore. — ^Antero-posterior  measurement,  18  cm.  ; 
vertical,  14  cm. 

The  quarter  was  uniformly  hard,  and  on  longi- 
tudinal section  was  seen  to  be  caseating  throughout, 
no  trace  of  normal  gland  remaining.  The  caseous 
areas  were  confluent,  and  not  appreciably  calcareous  ; 
the  capsu'e  of  the  c^uarter  appeared  to  be  thickened  ; 
the  interstitial  connective  tissue  was  oedematous  and 
slightly  congested.  The  milk  sinuses  and  ducts  were 
dilated,  and  contained  turbid  yellow  serum  and  a  few 
irregular  coagula. 

The  mucous  membrane  was  thickened,  and  was 
covered  with  a  thick  crop  of  firm  caseous  granula- 
tions ;  the  membrane  of  the  teat  showed  scattered 
translucent  granules. 

Right-Hind. — Antero-posterior  measurement,  21 
cm.;  vertical,  22  cm. 

On  section  this  quarter  resembled  in  every  respect 
the  left-fore. 


The  milk  sinuses  contained  in  addition  to  turbid 
serum,  adherent  yellow  fibrinous  material,  which 
formed  an  almost  complete  cast  of  the  interior. 
The  mucous  membrane  showed  the  same  develop- 
ment of  granulations  as  in  the  left-fore. 

Uninoculated  Quarters  : 

Right-Fore. — The  quarter  was  small  and  pale,  and 
showed  an  increased  amount  of  interstitial  connective 
tissue,  but  no  tubercles. 

Left-Fore. — On  longitudinal  section  was  apparently 
unaffected.  The  external  part  of  the  quarter,  near 
the  base,  however,  felt  indurated,  and  on  radial 
section  showed  some  suspicious  yellow  points  (a  smear 
from  this  part  of  the  gland  showed  fairly  numerous 
tubercle  bacilH). 

The  milk  sinuses  and  ducts  of  both  non-inoculated 
quarters  contained  a  thick  yellowish-white  fluid ; 
the  mucous  membrane  was  normal  in  appearance. 
Neighbouring   Lymphatic    Glands. — The   right  supra- 
mammary  lymphatic  gland  was  greatly  enlarged,  weighing 
1  lb.  2  ozs.,  and  measuring  7  in.  by  4  in.  by  2  in.  The 
gland  was  kidney-shaped,  and  on  section  was  seen  to 
consist  throughout  of  firm  greyish  white  caseous  masses  ; 
the  tuberculous    tissue   was   oedematous   and  slightly 
congested. 

Between  the  anterior  end  of  this  gland  and  the  udder 
there  was  a  second  gland,  the  size  of  a  chestnut,  also 
tuberculous  throughout. 

On  the  left  side  there  were  two  similar  glands  ;  the 
large  one,  of  the  same  size  and  shape  as  the  one  on  the 
opposite  side,  was  caseous  throughout,  with  the  exception 
of  a  small  patch  at  one  extremity,  which  showed  miliary 
foci. 


cow  64.    Intramammaiy  Inoculation.   Virus  B.  . 

Udder  :  longitudinal  section  thnmgli  the  riglit  tnre  (un-inorulated),  ;ind  right  hind  (inueulated) 

iiuarter.s. 
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The  small  gland  at  the  anterior  end  of  the  large  one 
was  caseous,  but  not  so  completely  as  the  corresponding 
one  on  the  right  side. 

Iliac  Glands. — On  the  left  side  the  posterior  one  of 
the  series  was  greatly  enlarged  (weighing  8  ozs.),  soft 
and  cedematous ;  the  lymphatics  in  the  capsule  were 
distended  with  clear  fluid  ;  on  section  the  tissue  was 
congested,  and  filled  with  greyish  yellow  miliary  tubercles. 
Two  glands  anterior  to  this,  and  a  sacro-iliac  gland,  were 
slightly  enlarged  and  cedematous,  and  contained  similar 
foci. 

On  the  right  side  the  glands  (two)  were  unaffected. 

Lumbar  Glands. — The  chain  of  glands  in  the  lumbar 
region  appeared  normal. 

The  Left  Precmral  Gland  was  about  four  times  the  size  of 
the  right ;  on  section  there  was  a  mass  of  caseating 
tissue,  similar  to  that  in  the  supramammary  glands, 
affecting  about  half  the  substance  ;  in  other  parts  of 
the  gland  there  were  scattered  minute  yellow  foci. 

Right  Popliteal  Gland — Very  juicy  on  section  ;  showed 
in  the  cortex  a  caseous  focus,  the  size  of  a  pin-head. 

Eight  Precrural  and  Left  Popliteal. — Normal. 

Abdomen  : 

Omentum.. — Contained  very  little  fat,  and  was  free 
from  tubercle. 

Peritoneum    {Visceral    and-   Parietal). — Normal. 

Spleen. — Weighed  1  lb.  Normal  on  the  surface  ; 
no  tubercle  seen  on  section. 

Liver. — Weighed  14  lbs.  6  ozs.  Showed  on  both 
surfaces,  under  the  capsule,  a  number  of  greyish 
white  foci,  just  visible  to  the  naked  eye  ;  similar 
foci,  sparsely  scattered,  were  seen  in  the  depth  of 
the  liver  substance.  (Smears  were  made  from  five  of 
these  foci,  but  no  tubercle  bacilli  were  found.) 

Gall  Bladder. — Normal. 

Hepatic  Lymphatic  Glands. — Normal. 

Piight  Kidney. — Normal  on  the  surface  and  on 
section. 

Left  Kidney. — Normal  on  the  surfa,ce  and  on  section. 

*S' II  praren al  Bodies . — Norm al. 

Intestines. — Normal  throughout 

Gastric,  Mesenteric  and  Colic  Glands. — Normal. 

Uterus. — Contained  a  foetus,  about  30  cm.  long. 
The  internal  surface  of  the  uterus  and  the  ovaries  were 
normal.  The  foetal  organs  and  glands  had  a  normal 
appearance,  with  the  exception  of  the  spleen,  which 
showed  a  suspicious  greyish  point  on  the  surface. 
(Part  of  the  spleen,  including  this  focus,  was  emulsified 
and  inocuated  into  a  guinea-pig  ;  no  tubercle  bacilli 
were  found  in  the  smear  made  from  the  emulsion.) 
Bladder. — Normal. 
Thorax  : 

Costal  Pleura,  and  pleural  surface  of  Diaphragm. — • 
Normal. 

Heart  and  Pericardium. — Normal. 

Lungs. — The  lungs  showed  widespread  interstitial 
emphysema,  and  several  patches  of  collapse  (no 
parasites  in  the  bronchi  leading  to  the  patches). 


On  the  surface,  but  mainly  on  that  of  the  caudal  lobes, 
there  were  seen  moderately  numerous  foci :  many  of 
these  foci  were  very  minute,  and  were  just  visible  to  the 
naked  eye  as  dark  specks  ;  others  attained  the  dimen- 
sions of  a  large  shot,  and  were  caseous ;  in  the 
parenchyma  of  the  lung  a  few  small  yellow  tubercles 
were  seen. 

Near  the  dorsal  surface  of  the  right  caudal  lobe, 
in  the  substance,  there  was  a  firm  nodule  measuring 
2}y  in.  in  diameter,  which  on  section  showed  con- 
solidated (but  not  completely  airless)  lang  tissue, 
intersected  by  greatly  thickened  alveolar  walls  ; 
there  was  no  sign  of  caseation. 

Thoracic  Glands. — All  the  dorsal  mediastinal  and 
bronchial  lymphatic  glands  were  deeply  congested. 

The  long  caudal  gland  showed  no  sign  of  tubercle 
The  two  glands  anterior  \  to  this  contained  a  few 
yellow  foci. 

A  gland  in  the  anterior  part  of  the  dorsal 
mediastinum  contained  similar  foci. 

The  bronchial  glands  appeared  slightly  enlarged  ; 
they  showed  on  section  scattered  yellow  foci. 

The  ventral  mediastinal  glands  contained  one  or 
two  similar  foci. 

Tongue,  Pharynx,  Larynx  and  Trachea. — Normal. 

Tonsils,  Post-Pharyngeal,  Parotid  and  Submaxillary 
Lymphatic  Glands. — Normal. 

Cervical.  Prescapular,  Prepectoral  and  Axillary  Glands 
on  both  sides. — Normal. 

Gluteal  and  Ischiatic  Glands. — Normal. 

Thymus  and  Thyroid. — Normal. 

Microscopical  Examination. 

Smears  from — 

Supramammary  Gland  (emulsion). — Tubercle  bacilli 
numerous. 

Left  Precrural  Gland. — Tubercle  bacilli  numerous. 

Lung  Tubercle  (1). — Tubercle  bacilli  numerous. 

Lung  Tubercle  (2). — Tubercle  bacilli  scanty. 

Left  Hind  Quarter. — Tubercle  bacilli  fairly 
numerous. 

Right  Popliteal  Gland. — Tubercle  bacilli  fairly 
numerous. 

Liver  (5  smears). — No  tubercle  bacilli. 

Lung  [Pneumonic  Nodule). — No  tubercle  bacilli. 

M ediastinal  Gland. — Tubercle  bacilli. 

Foetal  Spleen  {emidsion). — No  tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  inoculated  with  an  emulsion  male 
from  the  supramammary  lymphatic  glands,  one  sub- 
cutaneously,  the  other  intraperitonca'.ly,  died  of 
tuberculosis  in  17  and  28  days  resiDectively. 

A  guinea-pig  inoculated  subcataneoiisly  with  an  emul- 
sion ma  le  from  the  spleen  died  of  general  tuberculosis  in 
55  days. 

Another  inoculated  with  an  emulsion  made  from  the 
spleen  of  the  foetus  died  of  general  tubarculosis  in  102 
da"s. 

For  guinea-pigs  inocalated  with  milk  see  page  86. 
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GUINEA-PIGS  INOCULATED  WITH  MILK  OF  COW  Qi. 


Date  of 
Inoculation. 


January,  6,  1904. 


January  12,  1904. 


January  15,  1904. 


January  19,  1904. 


January  21,  1904. 


January  22,  1904. 


January  23,  1904. 


Guinea-pig, 
No.  of  and 
Quarter  of 
Udder. 


7731 

[RF. 
774  J 

7751 

Ilh. 

776  J 


Weight 
in 

Grammes. 


777- 
778. 
779 
780 


■LF. 


EH. 


790 1  LF.  & 
791 J  RH. 

800  \ 

801  LF.  & 

802  RH. 

803, 


170 
220 
250 
200 
260 
180 
160 
250 


Amount  of 

milk 
Inoculated. 
(Not  centri- 
fugalised). 


4  c.c. 
4  c.c. 
4  c.c. 
4  c.c. 
4  c.c. 
4  c.c. 
4  c.c. 
4  c.c. 


808 1  LF.  & 
809/ RH. 


814"!  LF.  & 
815  J  RH. 


818 1  LF. 
819  J  RH. 


190 
160 

140 
160 
140 
150 


3"4  c.c.  into 

each. 
=  54,000  T.B. 


160 
150 


0*3  c.c.  into 
each. 


=(approx.) 
50,000  T.B. 


0-076  c.c. 

=  (approx.) 
50,000  T.B. 


822  RF. 

823  LH. 


150 
150 

200 
140 


1.50 
160 


Fed  once,  each 

receiving 
about  250,000 
T.B. 


0-09  c.c. 
=  50,000  T.B. 


About  4-0  c.c. 

About  4'0  c.c. 
withdrawn 
after  death. 


Killed  or 
Died. 


Killed 
Killed 
Killed 
Killed 
Died 
Died 
Died 
Died 


Died 
Died 


Died 
Died 
Died 
Died 


Died 
Died 


Killed 
Died 


Died 
Died 


Died 
Died 


Length  of  Life  in  Days. 


Intrap. 


47 


47 


15 


14 


33 


21 


17 


22 


Subcut.  Feeding 


47 


47 


37 


32 


31 
40 


40 


25 


Result. 


No  T. 

T. 

H. 

H. 

G.T. 

Intestinal 
obstruction. 
G.T. 


G.T. 
T.P. 


114 
18 


G.T. 
G.T. 
G.T. 
T. 


G.T. 
T. 


Healthy. 
S.T. 


G.T. 
G.T. 


G.T. 
G.T. 


Average  duration  cf  life  of  6  G.P.s  inoculated  intraporitoneally  with  tuberculous  milk  =  20'3  days. 
„  „  „       9  G.P.s       „         subcutaneously       „  „  „      =  37"1  „ 

For  explanation  of  abbreviations  i<ee  Cow  44,  page  82. 
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HEIFER  8. 


Intravenous  Inoculation  of  an  emulsion  made  fro:u  the  tuberculous  organs  of  Guinea-Pigs  which  had  been 
inoculated  with  the  original  material  of  Virus  B.  I. 

Dose— 10  cc.  [Number  of  bacilli  not  estimated.] 

Date— May  24th,  1902. 

Killei— June  ISth,  1902.    25  days  after  inoculation. 


Clinical  Historij. 

The  heifer  was  inoculated  intravenously  on  May  24th, 
1902.  The  animal  remained  apparently  well  for  ten 
days  or  a  fortnight  and  then  high  fever  suddenly  set  in. 


On  the  nineteenth  day  the  respirations  were  observed 
to  be  hurried  (56  per  minute).  On  the  twenty-third  day 
76  was  recorded  ;  on  the  twenty-fifth  day  it  had  reached 
90  per  minute,  and  the  animal  being  very  distressed  for 
want  of  breath  was  killed. 


Temperature, 


MAY 

2-7  29 


JUME 

8  15 


IS 


41 
40 

39 
58 


 E)  ^ 

— 


5 


\ 


t 


POST-MORTEM  EXAMINATION. 
Tody  fairly  well  nourished. 

Scaiuf  Inoculation. — Over  the  left  jugular  vein  tlicre  wa? 
y.  nodule  about  twice  the  size  of  a  garden  bean.  On  sec- 
tion this  was  found  to  l;e  caseating,  but  not  softened.  No 
tubercles  on  intima  of  vein. 

Prescapular  Lymplmtic  Gland.—On  left  side  contained 
some  tubercles  in  the  cortex. 

Lunjs. — The  lung  tissue  was  everywhere  closely  beset 
with  tubercles  about  the  size  of  mustard  seeds.  In  each 
lung  considerable  ar  jas,while  crammed  with  such  tubercles, 
were  hepatised. 

Bronchial  and  Mediastinal  Glands. — Enlarged  to  three 
times  their  normal  size.  The  cortex  was  crammed  with 
tubercles  which  were  casea  ing,  but  not  softening. 


Spleen,  Licer,  Kidneys.— tubercles  visible  to  the 
naked  eye. 

Throat,  Tongue  and  Pharyngeal  GZawf^s.— Normal. 

Stomach  and  Intestines.— Extfiriov  normal  in  appear- 
ance ;   interior  not  examined. 

Uterus,  Ovaries  and  Bladder. — Healthy. 
Heart. — Normal. 

Pericardium,  Pleura,  Peritoneum. — Normal. 
Other  Lymphatic  Glands. — Normal. 

31  icroscopical  Examination, 
Lung. — Tubercle  bacilli. 
Kidney. — No  tubercle  bacilli. 
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HEIFER  24. 

Intravenous  Inoculation  of  an  emulsion  made  from  the  tuterculous  organs  of  Guinca-Pigs  which  had  leen 
ino?ulated  with  the  original  material  of  Virus  B.  I. 

Dose — 10  cc.    [Number  of  bacilli  not  estimated.] 

Date— May  24th,  1902. 

Died — Juno  10th,  1902.    18  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  intravenously  on  May  24th, 
1902.  The  animal  remained  apparently  well  during  the 
first  fortnight,  and  then  high  fever  with  rigors  suddenly 


set  in.  The  respiration  became  greatly  accelerated,  88 
per  minute  being  recorded  on  the  sixteenth  day.  On 
the  seventeenth  day  she  was  gravely  ill  and  on  the 
eighteenth  day  after  inoculation  was  found  dead. 


Temperaiure. 


MAY 

24  29 


POST-MORTEM  EXAMINATION. 

Seat  of  Injection. — A  tumour  of  the  size  of  one's  fist 
surrounded  the  jugular  vein,  which  was  patent  but  some- 
what constricted  :  there  was  no  thrombosis  ;  small  tubercles 
were  seen  on  the  intima  of  the  vein  close  to  the  seat  of 
injection.  In  the  tumour  was  a  small  abscess  cc\it/ 
containing  thick  pus. 

Thor  .ix : 

Lungs. — Showed  extreme  emphysema  and  were 
honeycombed  with  cavities  large  and  small ;  some 
were  large  and  obviously  between  the  lobules,  there- 
fore interstitial. 

Fro  hy  blcoi-stainod  mucus  and  long  strings  of 
purple  blood  clot  were  found  in  the  bronchi,  the  latter 
blocking  many  of  the  smaller  tubes. 

M  1  a  y  Tubar  les  were  thickly  scattered  all  over 
lung,  equally  numerous  in  the  air  containing  and 
airless  parts. 

Pcr;i  ns  of  the  conso'.ic'.ated  lung  sank  in  water 
(?  collapse  or  consolidation). 


The  Bronchial  and  Mediastinal  Glands  were  en- 
larged and  contained  numerous  small  tubercles. 
Pericardium  and  Heart. — Normal. 
Pleura. — Normal. 
Abdomen  : 

Peritone  um. — Normal. 

Stomach  and  Intes'ines. — Normal. 

Mesenteric  Glands. — Normal. 

Spleen. — Normal. 

Liver.— A  portion  of  the  liver  was  speckled  with 
little  pale  yellowish  foci. 

Kidneys  and  Suprarenal  5orfies.— Normal. 
Pancreas  and  Lumbar  CTawf/s.— Normal. 
Tongue,    (Esophagus,    Lingual    and  (Esophageal 
Glands. — Normal. 

M icroscopical  Examination. 
Bronchial  Gland 
Lung 
Spleen 

Liver     [  No  tubercle  bacilli. 
Kidney . 


I  Numerous  tubercle  bacilli. 
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COW  18. 

Intramammary  Inoculation  of  an  emulsion  made  from  the  tuberculous  organs  of  eight  guinea-pigs  inoculated 
with  the  original  material  of  Virus  B.  I 

Date— May  24th,  1902. 

Dose — Not  estimated. 

Killed — June  28th,  1902.    35  days  after  inoculation. 


Clinical  History. 

Ten  c.c.  of  the  emulsion  were  injected  into  the  right 
hind  and  the  same  quantity  into  the  left  fore-quarters 
of  the  udder  on  May  24th. 

The  cow  had  given  birth  to  a  calf  some  time 
previously.  This  calf  died  and  another.  Calf  20,  born 
of  a  cow  that  had  died  of  milk-fever,  was  being 
suckled  by  Cow  18  at  the  time  of  experiment.  The 
calf  was  separated  from  its  foster-mother  for  twenty-four 
hours  after  the  intramammary  injection  and  then  allowed 
again  to  suckle. 

Enlargement  and  induration  of  the  infected  quarters 
were  noted  within  a  few  days  after  inoculation.  By  the 
10th  of  June  they  were  both  much  enlarged  and  hard.  The 
non-infected  quarters  remained  normal.  The  precrural 
glands  were  enlarged.  A  week  later  oedema  was  noticed 
in  the  abdominal  wall  in  front  of  the  udder,  and  the 
animal  was  obviously  ill.  She  rapidly  became  worse, 
and  for  the  last  three  days  of  life  was  unable  to  stand 
On  June  28,  35  days  after  the  inoculation,  she  was  ap- 
parently dying,  and  was  therefore  killed. 

Tem/perature. 

The  temperature  remained  normal  during  the  first  six 
Jays  after  inoculation.  On  May  31st  it  rose  to  40 '5°, 
falUng  to  normal  on  the  next  day.  From  June  5th  to 
the  19th  there  was  a  gradual  and  steady  rise  to  41 '8°, 
and  then  a  slight  fall.  During  the  last  week  of  life  the 
temperature  varied  between  39*5°  and  40°. 

POST-MORTEM  EXAMINATION. 

Mammary  Gland,  weighed  11  lbs.  6  oz.  There  was 
marked  oedema  around  mammary  gland,  and  also  in 
the  mammary  tissue  itself 

Non-Injected  Quarters,  R.F.  and  L.H.,  pale,  not  con- 
gested ;  no  tuberculous  foci ;  no  sign  of  milk,  milk  sinuses 
being  filled  with  turbid  fluid. 


Injected  Quarters  (R.  H.  and  L.  F.). — Much  enlarged  ; 
indurated  ;  congested,  especially  in  the  lower  portion. 
Caseation  advanced  ;  this  was  most  marked  in  lower 
portion.  Milk  sinuses  lined  with  mucous  membrane, 
swollen,  reddened  and  covered  with  numerous  granu- 
lations showing  signs  of  caseation  in  their  centres. 

Supramammary  Glands  both  together  weighed  2  lbs. 
Left  greatly  enlarged  (6  in.  by  3  in.),  indurated,  congested, 
and  showed  general  caseous  necrosis. 

Right  suijramammary  gland  resembled  the  left,  but 
was  not  so  large. 

(The  condition  of  the  mammary  gland  and  its  lymphatic 
glands  closely  resembled  those  of  Cows  4  and  500,  though 
they  were  perhaps  in  a  slightly  less  advanced  ooadition.) 

Kidneys. — Normal. 

Spleen. — On  section  presented  a  few  minute  scattered 
foci — (tubercle  bacilli  were  subsequently  found  in  cover 
slip  preparations  prepared  from  them.) 

Liver. — On  section  presented  a  very  few  minute  scattered 
foci,  from  which  cover  slij)  j^sparations  were  made,  but 
in  which  no  tubercle  bacilli  were  found. 

Pancreas. — Ajopeared  to  be  normal. 

Suprarenals. — Both  appeared  to  be  affected  in  the 
medulla  by  some  commencing  caseous  change. 

Mesenteric  Lympliatic  Glands. — Appeared  to  be  normal. 

Stomach  and  Intestines. — Appeared  normal  on  inspection, 
but  were  not  opened. 

Uterus,  Bladder,  Vagina,  Ovaries. — Normal. 

Lungs. — Both  showed  a  few  collapsed  congested  areas, 
and  these  were  usually  associated  with  what  appeared  to 
be  minute  yellow  tubercles.  There  were  also  a  few  other 
tubercles  in  otherwise  normal  portions  of  lung.  A  cover 
slip  preparation  from  one  of  them  showed  tubercle  bacilli. 

Abdominal  and  Pelvic  Glands,  E.ilernal.  Iliac,  Inguinal 
and  Lumbar  Glands  (including  those  at  bifurcation  of 
aorta)  were  enlarged  and  tuberculous. 


CALF  20. 

Age — 6  weeks. 

Sucking  from  Cow  18— From  May  25th,  1902,  to  June  28th,  1902,  a  period  of  34  day... 
Killed — January  28tli,  1903.    229  days  after  the  experiment  began. 

ABSTRACT  OF  THE  POST-MORTEM  NOTES. 


The  post-  mortem  examination  showed  four  or  five 
of  the  Peyer's  patches,  two  or  three  feet  above  the  ileo- 
ccecal  \alve,  thickened  with  little  yellowish  white 
nodular  deposits  beneath  the  mucous  membrane.  The 
latter  was  quite  intact  over  them,  but  a  slight  puckering 
suggested  the  previous  existence  of  some  ulceration. 
On  the  serous  surface  of  these  patches  were  groups  of 
rather  prominent  yellow  tubercles  as  large  as  mustard- 
seeds.  In  the  upper  part  of  the  duodenum  also 
were  a  few  hard  yellowish  spots  beneath  the  mucous 
membrane.     All  the  mesenteric  glands  contained  yellow 


calcareous  and  softened  patches,  and  some  were  almost 
entirely  calcareous  and  caseous.  In  the  liver,  one 
spherical  hard  tubercle  as  large  as  a  mustard-seed  was 
seen. 

On  the  surface  of  the  right  cephalic  lobe  of  the  lung 
were  little  pedunculated  or  sessile  masses,  and  on  the 
contiguous  part  of  the  costal  pleura  was  a  flattened 
raised  growth  of  yellowish  tissue.  There  were  no  lesions 
anywhere  else. 

Guinea-pigs  inoculated  from  the  bronchial  gland  and 
spleen  did  not  develop  tuberculosis. 


Note. — The  full  notes  on  this  animal  are  given  on  page  675. 
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GUINEA-PIGS  INOCULATED  WITH  MILK  OF  COW  18. 


Doses  :  30  cc.  of  milk  from  each  quarter  were  centrifugalised  and  the  deposit  inoculated  into  two  guinea-pigs,  one 

subcutaneously,  the  other  intraperitoneally. 


Date  of  Inoculation. 

No.  of  Guinea-Pig 
and  quarter  of 
Udder. 

Weight  in 

Length  of  Life 
in  days. 

Killed  or 

Result. 

grammes. 

Intrap. 

Subcut. 

Died. 

491 
50  J 

320 
510 

8 

130 

K. 
D. 

H. 
No  T. 

May  24,  1903 

51] 
VL.F. 

52) 

330 
310 

156 

88 

D. 

D. 

NoT 
No  T. 

(Inoculated  with  milk 
withdrawn  before  the 
cow  was  inoculated). 

53  R.H. 

730 

88 

D. 

No  T. 

55] 

[l.h. 

56; 

220 
280 

148 

157 

K. 

K. 

H. 

aAU  jl  . 

81) 

[R.F. 
82  J 

480 
350  . 

146 

196 

K. 
K. 

H. 

B 

June  3,  1902. 

83"! 

iL.H. 
84  J 

280 
350 

146 

59 

D. 
K. 

No  T. 
H. 

(10  days  after  inocala- 
tion). 

851 

[l.f. 

86j 

300 
270 

61 

134 

D. 
D. 

T. 

G.T. 

87) 

88  J 

560 

66 

D. 

G.T. 

350 

44 

D. 

G.T. 

 .  

1051 

[e.f. 
loej 

300 
350 

97 

132 

K. 
D. 

G.T. 
G.T. 

June  20,  1902. 

1071 
VL.H. 

losj 

460 
310 

88 

133 

K. 
D. 

T. 
G.T. 

(27  days  after  inocula- 
tion). 

1091 
I  L.F. 

iioj 

330 
300 

49 

59 

D. 
D. 

G.T. 
G.T 

iin 
[RH. 

112J 

370 

320 

35 

79 

D. 
D. 

G.T. 
T. 

Note  :  For  explanation  of  abbreviations  see  Page  82. 
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CALF  132. 

Subcutaneous  Inoculation  of  an  emulsion  made  from  the  tuberculous  organs  of  Monkey  62,  fed  with  milk  of 
Cow  72. 

Dose — 932,800  tubercle  bacilli  in  22  cc.  of  the  emulsion. 
Date— September  8th,  1903. 
Weight— 2  qrs.  13  lbs. 
Age — 13  weeks. 

Died — October  13th.    34 J  days  after  inoculation. 


Clinical  Hislory. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck. 

Nine  days  after  inoculation  there  was  a  tumour  the 
size  of  a  pigeon's  egg  ;  this  rapidly  grew  larger,  and  on 
September  25th,  17  days  after  inoculation,  there  was  a 
prominent  firm  tumour,  measuring  4  in.  by  3J  in.  from  the 
lower  extremity  of  which  a  tender  oedematous  band,  about 
6  in.  in  length,  extended  backwards  along  the  side  of  the 
trachea.  The  tumour  on  the  side  of  the  neck  increased 
in  size  and  the  oedematous  band  became  thicker  and 
denser.  The  prescapular  gland  attained  a  length  of 
over  4  in. 

The  general  health  of  the  animal  during  the  first  seven- 
teen days  was  unaltered  ;  then  the  calf  began  rapidly  to 
lose  ground  ;  the  respirations  gradually  increased  in 
frequency,  and  the  animal  be  came  thinner  and  weaker. 

On  October  8th  the  calf  had  a  rigor,  and  subsequently 
became  more  acutely  ill.  On  the  11th  its  appetite  failed, 
and  it  was  almost  too  weak  to  rise  from  tlie  ground  ;  the 


respirations  were  increased  (48),  expiration  endmg  in  a 
short  grunt ;  the  accessory  muscles  of  respiration  were 
brought  into  action  and  the  head  was  held  extended  to 
its  fullest  extent ;  there  was  frequent  cough. 

These  symptoms  continued  and  increased  in  severity, 
the  calf  becoming  very  weak  and  emaciated.  It  was 
found  dead  on  the  morning  of  October  13th,  1903. 

Weights. 

During  the  first  week  there  was  a  gain  in  weight  of 
.5  lbs.  ;  then  for  a  week  the  weight  was  stationary  ;  sub- 
sequently there  was  a  steady  loss  in  weight. 

qrs.  lbs. 

September  8th,  1903      -       -       -    2  13 

September  15th,  1903      -       -       -    2  18 

September  22nd,  1903     -       -       -    2  18 

September  29th,  1903      -       -       -    2  14 

October  6th,  1903    -       -       .       ,    2  11 

October  12th,  1903  -       -       -       -    2  7 
Loss  in  Weight. — 6  lbs. 


Temperature. 


POST-MOETEM  EXAMINATION. 


Carcass  greatly  emaciated. 

Local  Lesion. — Extending  from  the  seat  of  inoculation 
(in  front  of  the  left  shoulder)  to  the  episternum,  and 
curving  round  the  left  shoulder  and  prescapular  gland, 
there  was  an  elongated  firm  tumour.  The  total  length  of 
the  tumour  was  about  ten  inches;  the  ujoper  part  was  4  in. 
broad  and  a  little  over  one  inch  thick  ;  the  middle  2  in. 
by  t  in.  ;  it  tapered  gradually  as  it  neared  the  sternum. 
The  skin  covering  the  tumour  was  every\vhere  intimately 
adherent,  but  not  ulcerated.  The  muscle  beneath  the 
upper  part  of  the  tumour  was  infiltrated  and  incor- 
porated. The  tissues  around  the  tumour  and  tlie 
neighbouring  glands  were  very  oedematous.  On  section 
through  the  upper  part  or  tne  uimour  ir  was  seen  to  be 
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mainly  composed  of  dense  greyish  yellow  tissue  ;  in  the 
centre  of  the  tumour  there  was  a  small  cavity 
containing  caseo-pus ;  the  peripheral  parts  were 
pinkish  red  and  oedematous,  and  were  crowded  with 
minute  greyish  yellow  tubercles.  That  part  of 
the  tumour  which  was  prolonged  into  the  dewlap 
showed  on  section  bright  red  gelatinous  tissue,  closely 
beset  with  little  greyish  yellow  tubercles.  The  loose 
tissues  on  each  side  of  the  episternum  were  oedematous 
and  infiltrated  with  numbers  of  small  grey  tubercles  ; 
similar  tubercles  were  seen  in  the  pectoral  muscles  nea.r 
their  insertions. 

Lejt  Prescapular  Gland. — Weighed  3|  ozs.  and  measured 
3J  in.  by  1|  in.  by  1^-  in.  On  section  it  was  seen  to  consist 
throughout  of  dense  firm  greyish  yellow  caseated  tissue  ; 
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entering  the  liilum  of  the  gland  there  was  a  thickened 
lymphatic  vessel,  wholly  caseous,  and  lying  near  the 
upper  end  there  were  a  few  groups  of  small  yellow 
tubercles. 

Left  Prepectoral  Glands. — One  left  prepectoral  gland, 
i  in.  in  diameter,  was  uniformly  caseous  :  a  second,  1  in. 
long  and  ^  in.  broad,  showed  caseous  masses  affecting 
about  half  the  substance. 

Two  hffimo-lymph  glands  beneath  the  left  prescapular 
gland  contained  caseous  nodules. 

Bight  Prescapular  Gland. — Weighed  about  J  oz.  and 
measured  2  in.  by  1  in.  On  section  the  tissue  was  very 
congested  and  oedematous  :  one  half  of  the  cortex  was 
occupied  by  dense  caseous  substance  ;  the  other  half 
seemed  normal. 

Right  Prepectora'  Glands. — One  right  prepectoral  gland 
the  size  of  a  small  bean,  had  about  a  quarter  of  the 
cortex  caseous  :  a  second  very  small  gland  contained  a 
caseous  focus.    Two  other  small  glands  normal. 

Right  Axillary  Glands. — Normal. 

Cervical  Glands. — A  gland  in  the  middle  of  the  neck, 
along  the  left  side  of  the  trachea,  f  in.  long,  had  about 
half  its  substance  caseous.  The  gland  on  the  opposite 
side,  the  size  of  a  wheat  grain,  contained  a  minute 
tubercle. 

Two  g'.ands  higher  up  on  each  side  of  the  larynx 
showed  several  tubercles. 

Abdomen. 

Omentum  and  Peritoneum. — There  was  a  complete 
absence  of  fat  in  the  omentum  ;  the  vessels  were  slightly 
engorged :  dotted  here  and  there  were  some  minute 
yellowish  specks  and  small  caseous  tubercles  (not  more 
than  ten). 

The  peritoneum  on  the  floor  of  the  abdomen  showed 
a  few  yellow  points. 

There  was  a  slight  amount  of  blood-stained  fluid  in  the 
abdominal  cavity. 

Spleen. — Weighed  5  ozs.  The  vessels  in  the  capsule 
were  engorged ;  the  parenchyma  was  dark  and  soft, 
and  contained  numerous  rounded  grey  tubercles  (the  size 
of  a  No.  4  shot),  not  apparently  caseous. 

Liver. — Weighed  2  lbs.  13  ozs.  The  substance  was 
pale  and  friable,  and  was  crowded  with  numerous  grey 
tubercles,  ranging  in  size  from  a  mustard  seed  downwards . 
A  few  of  the  larger  tubercles  showed  in  the  centre  a  minute 
yellow  point. 

Beneath  the  mucous  membrane  of  the  gall  bladder 
there  were  six  pin-head  sized  greyish  tubercles. 

Hepatic  Lymph  Glands. — Were  enlarged,  and  presented 
m  ny  little  grey  tubercles. 

Left  Kidney. — Weighed  5  ozs. ;  the  capsule  stripped 
readily,  showing  a  mottled  surface  ;  in  each  lobulation 
two  or  three  grey  tubercles,  the  size  of  mustard  seeds, 
were  seen  ;  a  few  similar  tubercles  were  seen  on  section. 
The  tissue  was  pale,  and  the  vessels  were  congested  in 
every  part. 

Right  Kidnej/. — Weighed  7  ozs.  and  resembled  in  every 
respect  the  left. 

Suprarenal  Bodies. — Both  were  pale,  and  contained 
minute  grey  tubercles  in  the  cortical  zone. 

Mesenteric  Glands. — Were  not  apparently  enlarged. 
Each  one  contained  three  or  more  minute  grey  foci. 

The  glands  on  various  parts  of  the  stomach,  large 
intestine  and  pancreas  were  similarly  affected. 

Intestines. — Scattered  everywhere  in  the  mucous 
membrane  of  the  small  intestine  were  minute  grey  foci : 
these  were  moderately  numerous  in  the  upper  part ;  scantj'' 
elsewhere. 

Testicles. — The  testicles  were  intensely  red,  but  there 
were  no  tubercles. 

Thoiujc. 

Pleura  — Along  the  margins  of  the  ribs  there  were 
some  small  flattened  reddish  granulations  containing 
grey  translucent  tubercles,  the  size  of  millet  seeds.  The 
pleural  surface  of  the  diaphragm  showed  a  few  similar 
granulations,  occurring  chiefly  near  the  attachments  of 
the  cava!  and  mediastinal  folds.  The  folds  showed  in 
addition  numerous  minute  grey  translucent  tubercles. 

The  abdominal  surface  of  the  diaphragm  was  normal. 


Lungs. — Weighed  5  lbs.  The  cephalic  and  middle 
lobes  and  anterior  halves  of  the  posterior  lobes  were 
completely  consolidated,  firm,  dull  red  in  colour,  and 
sank  in  water  :  the  posterior  parts  of  the  posterior  lobes 
were  on  section  congested,  friable,  and  yielded  a  frothy 
serum  on  squeezing.    Pieces  just  floated  in  water. 

Evenly  distributed  in  every  part  of  the  lungs  were 
numberless  grey  tubercles,  smaller  than  mustard  seeds. 

Mediastinal  Glands. — Were  enlarged  to  about  twice 
the  normal ;  the  long  caudal  gland  had  a  length  of 
2J  in.  on  section  they  were  all  very  congested  and 
oedematous,  the  cortex  in  each  case  showed  throughout 
small  masses  of  closely  aggregated  greyish  yellow  tubercles. 

Bronchial  Glands. — Were  similarly  affected. 

A  gland  below  the  trachea,  at  the  opening  of  the  thorax, 
was  enlarged,  and  showed  a  few  small  grey  tubercles. 

Heart. — Showed  a  marked  absence  of  fat.  The  lym- 
phatics and  blood  vessels  were  very  prominent  on  the 
surfaces  of  the  ventricles.  The  adipose  tissue  usually 
present  around  the  bases  of  the  ventricles  was  replaced, 
by  soft  pinkish  gelatinous  tissue  ;  in  this  could  be  seen 
several  minute  whitish  specks,  and  just  below  the  right 
auricular  appendix  a  thin  greyish  white  area.  This 
area  by  touch  could  not  be  differentiated  from  the  tissue 
in  which  it  lay.  The  ca\  iti  's  were  full  of  dark  red  blood 
clot.  In  the  muscle  of  the  right  ventricle,  just  beneath 
the  endocardium,  were  two  grey  foci  not  larger  than 
pin  heads.  A  slightly  larger  tubercle  was  seen  in  the  wall 
of  the  right  am'icular  appendix. 

Various  Lymphatic  Glands  : 

Left  Precrural. — 1^  in.  by  |  in.  Congested ;  con- 
tained two  groups  of  tubercles  J  in.  in  diameter. 

Right  Precrural. — Not  congested ;  similarly  affected. 

The  lumbar  and  iUac  glands,  and  three  small  glands 
at  the  bifurcation  of  tlie  aorta,  were  all  enlarged  and 
showed  several  grey  tubercles. 

Right  and  Left  Popliteal. — Contained  one  or  two 
minute  grey  tubercles. 

Gluteal. — Had  each  a  grey  tubercle. 
Ischiatic. — Normal. 

Posterior  Pharyngeal  and  Submaxillary. — Showed 
several  small  greyish  yellow  foci. 

Parotid. — Were  similarly  affected. 
The  glands  near  the  testicles  (pudic)  showed  little 
grey  tubercles. 
Tongue,  Tonsils,  Larynx  and  Pharynx.— Normal. 
Brain  and  Membranes. — Normal. 

M icroscopical  Examination. 
Smears  from : — 

Emulsion  of  Prescapular  Gland  (used  for  Guinea- 
pigs). — Showed  numerous  tubercle  baciUi. 

Right  Prescapular  Gland.— Showad  tubercle  bacilli. 
Mediastinal  (Jkrwi.— Showed  tubercle  bacilli. 
Lung. — Showed  tubercle  bacilli. 
(Shaken.— Showed  tubercle  bacilli. 
Liver. — Showed  a  few  tubercle  bacilli. 
Kidney. — Showed  numerous  tubercle  bacilli. 
Gall  Bladder. Showed  tubercle  bacilli. 
Tubercle  in  Auricle.— Showed  tubercle  bacilli. 
A  Suprarenal  Body. — Showed  tubercle  bacilli. 

Paraffin  Sections. 
Sections  through  one  of  the  tuberculous  haemolymph 
glands  showed  nodules  of  small  round  cells,  the  central 
parts  of  which  were  necrosed  ;  in  these  areas  vast  numbers 
of  tubercle  bacilli  were  seen. 

Guinea-Pigs  Inoculated. 

An  emulsion  was  made  from  pieces  of  the  left  pres- 
capular gland  ;   with  this  emulsion  :— 

G.P.  638.,  G.P.  639. — Were  inoculated  subcutaneously, 

g!p!  640. ,'  G.P.  641. — Were  inoculated  intraperitoneally. 

The  first  two  died  of  general  tuberculosis  in  35  and  31 
diys  r-jspsctiveiy;J  the  last  two  of  acute  tuberculosis 
in  12  days. 
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CALF  122. 

Subcutaneous  Inoculation  of  an  emulsion  made  from  the  tuberculous  organs  of  [Monkey  62,  fed  with  milk  ot 
Cow  72. 

Dose — 932,800  tubercle  bacilli  in  22  cc.  of  the  emulsion. 
Date— September  8th,  1903. 
Weight— 2  qrs.  3  lbs. 
Age — ^13  weeks. 

Killed — November  11th,  1903.    64  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  September  8th,  1903. 

On  the  next  day  there  was  a  small  cedematous  swcUing 
which  diminished  shghtly  in  size  during  the  following 
two  or  three  days  and  then  began  to  grow  firmer  and 
larger. 

On  the  ninth  day  there  was  a  tumour  about  2  in.  in 
diameter.  On  September  25th,  17  days  after  inoculation, 
the  tumour  measured  3|  in.  in  greatest  length,  2i  in.  in 
breadth,  and  about  1  in.  in  thickness ;  it  was  pear-shaped 
in  outline,  the  narrowest  part  of  the  tumour  being  directed 
downwards  ;  the  skin  was  intimately  adlierent  to  it ; 
the  prescapular  gland  measured  3  in.  in  length. 

On  October  10th,  the  tumour  measured  7  in.  by  4i  in.  by 
about  3  in.  in  thickness  and  was  very  heavy  and  hard 
and  becoming  pendulous.  The  tumour  increased  still 
further  in  size  and  became  more  rounded  in  outline  and 
very  pendulous.  On  October  1.5th  a  distinct  sense  of 
fluctuation  was  obtained,  and  on  November  10th  the 
tumour  appeared  to  be  softened  throughout.  Tlie  pre- 
scapular gland  had  increased  in  size  and  measured  over 
5  in.  in  length. 

For  the  first  17  days  the  calf  suffered  from  severe 


diarrhoea  and  the  general  condition  was  not  very  good. 
From  September  25th  the  calf  gradually  improved  in  health , 
and  during  the  rest  of  the  experiment  enjoyed  moderately 
good  health  and  had  a  fair  appetite  ;  the  diarrhoja  dim- 
inished, became  less  frequent,  and  then  subsided ;  the 
calf,  however,  did  not  grow  and  throughout  the  experiment 
was  thin,  though  not  markedly  emaciated  ;  the  re- 
spirations were  never  noticeably  increased  in  frequency. 

Weights. 


qrs. 

lbs. 

September  8th,  1903 

2 

13 

September  19th,  1903 

2 

17 

September  22nd,  1903 

2 

14 

September  29th,  1903 

2 

23 

October  6th,  1903  - 

2 

22 

November  3rd,  1903  - 

-  3 

21 

November  11th,  1903 

-  3 

21 

Gain  in  weight — 1  qr.  8  lbs. 

Rate  of  gain  per  week — 3*92  lbs. 


Tuberculin  Test. 

November  3rd,  56  days  after  inoculation.  Positive. 
Rise  of  temperature,  1'4°  C. 


Temperature. 


SEPTEMBER 


OCTOBER 
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POST-MORTEM  EXAMINATION. 


\  Carcass.— In  poor  condition. 

W  Local  Lesion. — On  the  left  side  of  the  neck  there  was 
a  large  rounded  tumour,  measuring  8J  in.  by  7  in.  by 
5  in.  The  tumor  was  pendulous  (the  lower  margin 
during  life  being  four  inches  belo.v  the  level  of  the 
trachea)  and  gave  a  distinct  sense  of  fluctuation. 

When  removed,  it  weighed,  with  the  skin  to  which  it 
was  attached,  5  lbs.  10  ozs. 

On  section  the  tumour  was  seen  to  be  a  large  cyst. 
The  contents  were  a  watery,  slightly  turbid  blood  stained 
fluid,  and  some  soft  dirty  white  irregular  caseous  masses ; 
the  fluid  altogether  amounted  to  1,150  cc. 

The  cyst  wall  varied  in  thickness,  in  no  part  exceeding 
two-thirds  of  an  inch  ;  externally  it  was  formed 
of  skin  and  a  thin  layer  of  fibrous  tissue  and  soft  breaking 
down  caseous  tissue  ;  the  part  in  contact  with  the  deeper 
structures  showed  an  outer  fibrous  layer  containing  here 
and  there  caseous  foci,  and  an  inner  layer  of  greyish 
white  caseating  tissue  ;  the  inner  surface  of  the  cyst 
was  shaggy,  and  -was  formed  of  breaking  down  caseous 
tissue,  small  shreds  of  wliich  hung  loosely  attached. 


Between  the  tumour  and  the  sternum  there  was  a 
column  of  pale  fibroid  tissue,  thickly  studded  with  small 
greyish  yellow  tubercles  ;  similar  tubercles  were  seen  in 
the  subcutaneous  tissues  around  the  anterior  end  of  the 
sternum,  spreading  on  the  left  side  into  the  axilla. 

Left  Prescapular  Gland. — Weighed  6  ozs.,  and  on  section 
was  caseous  throughout ;  the  tissue  was  firm,  greyish 
yellow,  with  a  slight  pink  tinge  ;  near  the  periphery  of  the 
gland  there  was  a  line  of  more  opacpie  yellow  tissue,  and 
between  this  and  the  capsule  of  the  gland  there  was  a 
narrow  translucent  part  dotted  with  yellow  foci  ;  the 
capsule  was  thickened  and  showed  numerous  yellow  pomts ; 
towards  the  upper  end  of  the  gland  there  was  an  irregular 
cavity  (1  in.  by  1-  in.)  in  the  caseoxis  tissue,  which 
contained  a  small  amount  of  turbid  fluid. 

The  lower  end  of  the  gland  was  adlierent  to  the  tumour 
by  a  series  of  thickened  lymphatic  vessels  presenting 
caseous  nodules. 

Right  Prescapular  Gland. — Weigh 'd  1  oz.,  and  wa^ 
enlarged  and  caseous  in  the  lower  half,  where  it  was 
an  inch  broad. 
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Prep'ctoral  Glands. — In  the  left  prepeccoral  region 
there  were  four  glands  ;  one,  the  size  of  a  walnut,  was 
entirely  caseous  ;  a  second,  half  that  size,  showed  many 
softened  caseous  foci ;  a  third  and  deeper  gland  contained 
irregular  caseous  masses,  a  small  gland  near  the  latter 
presented  one  or  two  caseous  foci. 

Two  Right  Prepectoral  Glands. — One  the  size  of  a 
pea,  the  other  the  size  of  a  kidney  bean,  showed 
caseating  nodules. 

Left  Axillary  Gland. — No  naked  eye  tubercle. 

Cervical  Glands. — The  glands  along  the  left  sid3  of  the 
trachea,  three  in  number,  two  1|  in.  by  |  in.,  the  third  the 
size  of  a  broad  bean,  were  caseous  throughout. 

A  mid-cervical  gland  on  the  right  side  was  enlarged 
and  caseous  throughout. 

Abdomen  . 

Omentum. — Devoid   of  fat,   showed    on   the  inferior 
surface  a  development  of  pale  granulations. 
Peritoneum  elsewhere  normal. 

Spleen. — Weighed  6^  ozs.  It  contained  in  the  pulp  al  out 
twenty  yellow,  caseous  and  softened  nodules,  I  "5  to  5 
mm.  in  diameter.  The  nodule?  were  not  appreciably 
calcareous.  Four  of  the  nodules  formed  rounded  projec- 
tions beneath  the  capsule  near  the  posterior  margin. 

iii'er.— Weighed  2  lbs.  14  ozs.  Showed  beneath  the 
capsule  from  fifteen  to  twenty  greyish  white  nodules 
2  to  5  mm.  in  diameter,  yellow  and  caseous  in  the  centre  ; 
these  nodules  were  embedded  in  the  parenchyma,  a  few 
only  causing  a  slight  projection  ;  in  the  depth  of  the 
liver  substance  a  moderate  number  of  similar  nodules 
were  seen.  On  the  anterior  surface  of  the  capsule  there 
was  a  number  of  minute  hemispherical  tubercles,  some 
transparent,  the  majority  translucent  ;  these  were 
arranged  chiefly  around  the  tubercles  which  projected. 
The  posterior  surface  showed  one  little  group  of  similar 
bodies  around  a  surface  nodule. 

Hepatic  Lymphatic  Glands. — Were  enlarged,  and  con- 
tained discrete  yellow  nodules  2  to  5  mm.  in  diameter. 

Right  Kidney. — Eight  ozs.  Cortex  contained  near  the 
surface  about  six  nodules,  in  size  frorn  a  shot  to  a  small 
pea ;  the  largest  of  the  nodules  was  wedge-shaped : 
all  were  greyish  with  central  yellow  foci. 

Left  Kidney.Seven  ozs.  Contained  in  the  cortex  near 
the  surface  two  similar  nodules  3  mm.  in  diameter  ; 
one  of  the  nodules  projected  half  its  diameter  beyond 
the  surface  ;  in  the  deeper  layers  of  the  cortex  two 
caseating  nodules  were  seen. 

Suprarenal  Bodies.—Were  normal. 

Right  Lumbar  Gland. — Showed  a  grey  caseating  mass 
affecting  about  one-third  of  the  cortex. 

Left  Lumbar  Gland. — Contained  three  small  nodules 
of  caseating  tissue. 

Thorax. 

Lungs. — Each  lobe  contained  very  numerous  nodules 
ranging  in  size  from  a  small  shot  to  a  mass  occupying  the 
whole  of  a  lobule.  In  the  posterior  lobes  several  of  the 
consolidated  lobules  were  grouped  together  to  form 
tumour  masses.  In  the  anterior  lobes  many  of  the 
subpleural  tubercles  projected  considerably.  On  section 
the  nodules  consisted  of  translucent  tissue  containing 
opaque  yellow  masses  which  in  many  of  the  larger  nodules 
were  softened.  On  the  pleura  covering  some  of  the  larger 
nodules  there  were  small  miliary  tubercles  resembling 
those  on  the  surface  of  the  liver  ;  patches  of  collapse  were 
also  seen  in  the  latter  lobes. 

Pleura. — The  fringes  along  the  margins  of  the  lungs 
and  ribs  were  slightly  hypertrophied,  and  contained  a 
few  hard  grey  tubercles. 


Pale  granulations  were  seen  on  the  pieurai  surface  of 
the  diaphragm,  on  the  tendon  and  along  the  muscle. 

Thoracic  Glauds. — The  long  mediastinal  gland  consisted 
of  two  parts,  each  3^  in.  by  1  in.  by  -J  in.  On  section  the 
cortices  were  almost  entirely  occupied  by  grejdsh  yellow 
masses  ;  the  glands  anterior  to  this  were  enlarged  and 
similarly  caseous.  The  mediastinal  glands  (five  in 
number)  weighed  3  ozs. 

The  bronchial  glands  were  enlarged  to  over  three  times 
the  normal  size,  and  were  similarly  affected. 

Some  small  glands  along  the  oesophagus  contained 
caseous  nodules. 

The  mediastinal  gland  just  within  the  entrance  to  the 
thorax  on  the  left  side  was  enlarged,  and  showed  a  few 
greyish  foci.  The  corrsspondino;  gland  on  the  opposite 
side  and  the  ventral  mediastinal  glands  were  not  apparently 
affected. 

Heart. — Normal. 

Alimentary  Tract. 

Pharynx,  Larynx  and  Tonsils. — Normal. 

Posterior  Pharyngeal,  Submaxillary  and  Parotid  Glands. 
— Normal. 

A  Gastric  Gland  showed  a  greyish  nodule  containing 
yellow  foci. 

Intestines. — Normal  throughout. 

Mesenteric  Glands. — A  gland  at  the  posterior  end  of  the 
mesentery  contained  a  grey  caseating  nodule  half  an  inch 
in  diameter  ;  a  second  gland  slightly  anterior  contained  a 
similar  nodule  a  quarter  of  an  inch  in  diameter. 

Other  Mesenteric  and  Colic  Glands. — Normal. 

Genito-Urinary  System. 

Uterus,  Ovaries  and  Fallopian  Tubes. — Normal. 

Mammary  and  Supramammary  Lymphatic  Glands. — 
Normal. 

Various  Lymphatic  Glands. 

Right  Precrural. — Contained    a   yellow  softened 
tubercle. 

Left  Precrural. — Normal. 

Right  and  Left  Popliteal. — Normal. 

Right  and  Left  Gluteal. — Normal. 

Right  and  Left  Ischiatic. — Normal. 

Right  and  Left  Iliac. — Normal. 

Right  Axillary. — Normal. 

A  Hcemo-Lymph  Gland  near  the  left  prescapular 
gland  contained  a  nodule. 

Microscopical  Examination. 

Smears  from  : — 

Local  Tumour  Fluid. — Tubercle  bacilli. 

Left  Prescapular  Gland  Emulsion. — Tubercle  bacilli. 

Spleen. — Tubercle  bacilli. 

Lung. — No  tubercle  bacilli. 

Animals  Inoculated. 

With  Emulsion  of  Left  Prescapular  Gland. 
G.P.  691.)   Subcutaneously :    died  of   general  tuber- 
G.P.  692./     culosis  in  71  and  47  days  respectively. 
G.P.  673.)   Intraperitoneally :   died  of  general  tuber- 
G.P.  694.  j      culosis  in  25  and  29  days  respectively 
Kabbit  9.    Inoculated  intravenously:  died  of  general 

tuberculosis  in  45  days. 
Rabbit  10.  Inoculated  subcutaneously:  died  of  general 

tuberculosis  in  96  days. 
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VIRUS  B  1. 


CULTURE  INOCULATIONS. 


(TABLE  1  D. 


ViEUS  B.  I.  (May  G,  1902.) 
UuLTDiiE  Inoculations. 


Subcutaneous. 
Dose  :  50  mg. 
Died  December  16,  1! 
35  days. 
P.M.  —  Large  necrotic 
miliary  tubercmosis. 


Inoculated  on  November  11,  iy04,  mth 
culture  derived  from  Cow  40. 
The  sub-culture  was  21  days  old,  IStli  generation ; 
the  total  age  of  the  culture  was  640  days. 


CAT  28. 

Subcutaneous. 
Dose :  I'O  mg. 
Killed  in  a  dying  condition, 

December  31, 1904. 
49  days  after  inoculation. 
P.M. — Caseous  ulcer  :  oei"hbouring 
glands  caseous  :    lungs  packed  with 
grey  miliary  tubercles,  thoracic  glands 


CAT  26. 

Subcutaneous. 
Dose :  TO  mg. 
ICilled  when  very  ill, 
December  17,  1904. 
35  days  after  inoculation. 
P.M. — Caseous  ulcer :  neighbouring 
glands  caseous :  lungs  partly  solid 
were  packed  with  grey  miliary  tuber- 
cles :  thoracic  glaudfl  enlarged  and 
caseous. 


Inoculated  on  December  21,  1904,  with  culture 
derived  from  Cow  44. 
The  sub-culture  wiis  20  days  old,  8th 
generation  ;  the  total  age  of  the  culture 
was  341  days. 


No. 

Dose. 

Method. 

Duration 
of  iife. 

Result. 

138 

O'l  uig. 

Intrav. 

34  days 

G.T. 

137 

1-0  mg. 

Intrap. 

31  days 

G.T. 

136 

ro  uig. 

Subcut. 

82  days 

G.T. 

Subcutaneous. 
Dose  :  50'0  ui.g. 
Killed  when  very  ill,  February  2, 
43  days  after  inoculation. 


P.M.- 
cavity ; 


No. 

Dose. 

Method. 

Duration 
of  Life. 

Result. 

5  rab- 
bits 

0-1  mg. 

lotrav. 

21  days 
(average) 

G.T. 

83 

01  mg. 

Subcut. 

105  days 

G.T. 

84 

0*1  mg. 

Subcut. 

68  days 

G.T. 

No, 

Dose. 

Method. 

Duration 
of  Life. 

Result. 

158 
159 

1.0  mg. 
1.0  mg. 

Intrap. 
Intrav. 

62  days 
21  days 

G.T. 
G.T. 

Inoculated  on  January  10,  1005,  with  culture 

derived  froui  Pig  16. 
The  sub-culture  was  20  days  old,  10th  genera- 
tion ;  the  total  age  of  the  culture  was  360  days. 


PIG  96. 

Subcutaneous. 
Dose :  0"!  mg, 
KUIed  September  7th,  1905,  240  days 
after  inoculation. 
P.M. — Small  caseous  lesion  ;  nearest  glands 
caseous ;  sparsely  scattered  tubercles  in  the 
lungs  ;  there  were  three  small  tubercles  in  the 
spleen  and  numerous  nodules  in  the  liver ; 
many  lymphatic   glands    were  tuberculous, 
including  the  thoracic ;   there  were  a  few 
nodules  on  the  diaphragm  and  stomach. 


Subcutaneous. 
Dose  :  50'0  mg. 
Died  Februai-y  ISth^  34  days 
after  inoculation. 
P.M. — Elongated  caseo-necrotic  tumour  with 
cavity  in  upper  part :  general  tuberculosis. 


PIG  98. 

Subcutaneous. 
Dose :  I'O  mg. 
Died  March  29tli,  1905. 
78  days  after  inoculation. 
P.M. — Small  local  lesion  ;  one  inguinal  gland 
partly  caseuiis  ;  a  few  tubercles  in  the  liver  and 
spleen,  and  numerous  tubercles  in  the  lungs 
which  showed  some  areas  of  consolidation ; 
tuberculosis  of  pleura  and  diaphragm. 


iVo;e.— The  full  post-mortem  notes  of  Calf  230  and  Pigs  90  and'SS  are  given  m  the  Report  on  "  Modification  Experiments  with  Tubercle 
Bacilli  of  Bovine  Origin."  (See  Appendix,  vol.  III.) 


CALF  222. 


Subcutaneous. — Inoculation  of  culture  obtained  from  Cow  40. 
Dose. — 50  milligrammes. 
Date.— November  11th,  1904. 
Age. — 3  months. 

Died. — December  16th,  1904.    (35  days  after  inoculation). 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  November  11th,  1904. 

Ten  days  after  inoculation  there  was  a  firm  projecting 
swelling  2J  in.  in  diameter  continued  downwards  into  the 
dewlap  as  a  thin  cedematous  band  2A  in.  in  length  by  1  in.  in 
breadth;  the  prescapular  gland  measured  2  J-  in.  in  length. 

Three  weeks  after  inoculation  there  was  a  very  large 
prominent  tumour  measuring  7  in.  from  above  downwards 
and  3  in.  from  side  to  side  ;  the  prescapular  gland  was 


about  4i  in.  in  length  and  the  prepectoral  glands  wert^ 
slightly  enlarged. 

Subsequently  there  was  no  further  increase  in  the  size  of 
the  tumour,  or  in  that  of  the  gland. 

On  December  10th,  1904,  the  calf  was  seen  to  be  losing 
flesh  and  to  be  becoming  weaker  ;  the  weakness  rapidly 
increased  and  for  five  days  before  death  the  calf  was  unable 
to  rise  from  the  ground  or  to  stand  upon  its  legs  when  Uf  ted 
up.  The  respirations  were  not  obviousl}'  increased  in 
frequency  and  were  at  no  time  laboured  or  jerky. 


Temperature. 


// 


NOVEMBER 

/6         21  36 


DECEMBER 

//  /6 


39 
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Weights. 

'  The  calf  lost  steadily  in  weight  from  the  beginning  ot  tlie 
experiment. 


November  15th,  1904 
December  7th,  1904 
December  16th,  1904 

Average  loss  per  week. — 4'5  lbs. 


cwt. 
.  0 
0 

.  0 


qrs. 

2 
o 


lbs. 

1 

X 

20 
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POST-MORTEM  EXAMINATION. 
Carcass.  — Emaciated. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  a  firm  elongated  tumour 
measuring  7  in.  vertically,  3  in.  in  greatest  breadth,  and 
1^  in.  in  greatest  thickness.  On  section  the  mass  of  the 
tumour  was  composed  of  pinkish  yellow  necrotic  tissue,  to 
which  the  skin  and  underlying  muscles  were  firmly  ad- 
herent. In  the  centre  of  the  upper  part  of  the  tumour 
there  was  a  flat  irregular  space  filled  with  clear  reddish 
fluid,  around  which  the  necrosed  tissue  was  sodden  and 
friable.  External  to  this  space  the  skin  was  infiltrated  uj) 
to  the  surface,  and  showed  an  area  of  ulceration  half  an 
inch  in  diameter  ;  other  parts  of  the  skin  were  studded 
congested  caseous  foci  ;  the  muscles  were  fibroid  and  in- 
filtratf'd  with  yellow  tubercles  for  a  depth  of  a  quarter 
of  an  inch. 

Left  Prescapular  Gland. — Weighed  5  ozs.,  and  measured 
4  in.  by  2  in.  by  1|  in.  On  transverse  section  it  was 
triangular  in  outline,  and  consisted  throughout  the  cortex 
of  dense  pinkish  yellow  necrotic  tissue  ;  the  medulla  was 
fibroid  and  studded  with  yellow  tubercles  ;  the  capsule 
was  thickened. 

Prepectoral  Glands. — The  rounded  prepectoral  was  the 
size  of  a  small  walnut,  and  on  section  resembled  the 


prescapular.  The  kidney-shaped  gland  was  enlarged  and 
oedematous,  and  contained  a  few  caseous  tubercles  ;  a 
deeper  and  smaller  prepectoral  gland  contained  numerous 
tubercles. 

Abdomen. 

Omentum. — The  inferior  surface  of  the  omentum  showed 
fairly  numerous  nodules  ranging  in  size  from  a  small  shot 
to  a  wheat  grain  ;  the  nodules  were  congested  and  opaque 
yellow  in  the  centre. 

There  was  a  slight  excess  of  fluid  in  the  peritoneal 
cavity. 

Spleen.— ozs.  Not  obviously  enlarged  ;  showed  in 
the  pulp  shot-sized  tubercles,  opaque  in  the  centre,  and 
crowded  closely  together. 

Liver. — -Weighed  2  lbs.  4  ozs.  The  substance  was  firm 
and  fairly  normal  in  colour  ;  it  contained  numerous  pearly 
grey  tubercles,  mostly  about  the  size  of  pin's  heads  ;  the 
larger  ones  had  minute  oiiacities. 

Gall  Bladder. — Distended  with  bile  ;  showed  on  the 
mucous  surface  several  small  caseous  ulcers,  covered  with 
bile-stained  mucus  ;  there  were  also  a  few  sub-mucous 
caseous  foci,  the  size  of  mustard  seeds. 

Portal  Glands. — Were  greatly  enlarged  ;  the  cortices 
were  closely  beset  with  nodules  and  nodular  masses  of 
grey  translucent  tissue  studded  with  caseous  foci. 

Kidneijs. — Left  kidney  showed  on  the  surface  not  more 
than  a  dozen  grey  miliary  tubercles,  slightly  opaque  in  the 
centre  ;  no  tubercles  w  ere  seen  on  section. 

Right  kidney  showed  a  similar  number  of  tubercles  on 
the  surface,  and  two  or  three  in  the  depth  of  the  cortex. 

Suprarenal  Bodies. — Each  contained  a  minute  grey 
tubercle. 
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Thorax. 

Heart,  Pericardium. — NormaL 

Pleura. — On  the  pleural  surface  of  the  tendon  of  the 
diaphragm  there  were  two  flattened  opaque  yellow 
tubercles  2  millimetres  in  diameter.  Along  the  margins 
of  the  ribs  on  the  right  side  there  were  scattered  some 
similar  tubercles  ;  on  the  left  side  there  were  a  few  minute 
grey  granules. 

Lungs. — The  lungs  showed  numerous  grey  miliary 
slightly  opaque  tubercles  evenly  distributed  throughout  , 
the  substance ;  the  right  caudal  lobe  was  almost 
completely  hepatised,  and  the  middle  and  cephalic  lobes 
showed  large  patches  of  consolidation ;  in  the  left  lobes 
many  of  the  tubercles  were  surrounded  by  small  irregular 
red  congested  zones,  but  there  were  no  large  areas  of  con- 
solidation (the  calf  lay  for  three  or  four  days  before  death 
on  its  right  side,  and  to  this  was  due  the  difference  in  the 
amounts  of  consolidation  in  the  two  lungs. 

Thoracic  Glands. — The  thoracic  glands  were  moderately 
enlarged.  Tke  caudal  mediastinal  gland  measured  4  in. 
by  IJ  in.  by  J  in.  All  showed  in  the  cortices  grey 
translucent  tissue  far  advanced  in  caseation  and  necrosis. 

The  bronchial  and  infratracheal  glands  were  similarly 
affected. 

The  \entral  mediastinal  glands  were  slightly  enlarged 
a.nd  beset  with  caseating  nodules,  the  largest  2  millimetres 
in  diameter. 

Alimentary  Tract. 

Tonsils. — Both  contained  caseous  nodules. 

Under  the  mucous  membrane  between  the  ejjiglottis 
and  the  base  of  the  tongue  there  were  several  pinhead- 
sized  caseous  tubercles  ;  there  were  two  similar  tubercles 
in  tlie  larynx. 

Small  Intestine. — Distributed  throughout  the  whole 
length  of  the  small  intestine,  under  the  mucous  membrane, 
there  were  numerous  pinhead-sized  caseous  tubercles. 


Similar  tubercles  were  seen  under  the  mucous  membrane 
of  the  colon.  In  the  caecum  there  were  some  minute 
erosions  of  the  mucous  membrane. 

Mesenteric  Glands. — Were  slightly  enlarged  and  ex- 
tensively tuberculous  ;  the  cortices  of  many  were  tuber- 
culous throughout;  others  were  packed  with  nodules  that 
remained  more  or  less  discrete. 

Ileo-Golic  Glands. — Similarly  affected. 

Gastric  Glands,  Colic  Glands. — All  were  closely  beset 
with  caseating  nodules. 

Various  Lymphatic  Glands. 

Precrural  Glands.—Were  not  obviously  enlarged,  but 
contained  numerous  discrete  caseating  tubercles  similar 
to  those  in  the  vtntral  mediastinal. 

Popliteal  Glands,  Gluteal  Glands,  Pudic  Glands,  Iliac 
Glands,  Sacro-Iliac  Glands,  (Esophageal  Glands,  Axillary 
Glands,  Eight  Prescapvlar  Gland,  Right  Prepectoral  Gland, 
Right  Cervical  Glands,  Left  Mid-Cervical  Glands,  Left  Lower 
Cervical  Glands. — Resembled  the  precrural. 

Pharyngeal  Glands,  Submaxillary  Glands,  Parotid  Glands, 
Left  Upper  Cervical  Glands. — Were  slightly  enlarged,  and 
very  closely  beset  with  caseating  nodules,  all  of  which, 
however,  remained  discrete. 

Cceliac  Glands. — Resembled  the  portal. 

Lumbar  Glanls. — Were  enlarged,  and  beset  with 
tubercles,  which  had  here  and  there  coalesced. 

Renal  Gland. — Was  similarly  affected. 

Testicles. — Normal. 

Microscopical  Examination    {Smear  Preparations). 
Right  Tonsil. — Very  numerous  beaded  tubercle  bacilli. 
Gall  Bladder  (caseous  tubercle). — Moderately  numerous 
tubercle  bacilli. 

Large    Intestine    (submucour  ^ 

tubercle)     -       -       -       -  I   Moderately  numerous 
Laryngeal  Tubercle  -       -       -  j      tubercle  bacilli. 
Right  Suprarenal  Body  -       ■  J 
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CALF  228. 

Subcutaneous. — Inoculation  of  culture  obtained  from  the  supramammary  lymphatic  gland  of  Cow  44 
Dose. — 50  milligrammes. 

Date.— December  21st,  1904.  '  •     .        •  . 

Age. — 15  weeks. 

Killed. — When  dying,  February  2nd,  1905.    (43  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  December  21st,  1904. 

Nine  days  after  inoculation  there  was  a  firm  prominent 
rounded  tumour  3  in.  in  diameter  ;  the  prescapular  gland 
measured  about  3  in.  in  length. 

On  January  r2th,  22  days  after  inoculation,  the  tumour 
measured  4  in.  by  3  in.  and  was  very  prominent  and  hard  ; 
it  was  joined  to  the  prescapular  gland  by  several  thick 
cords  ;  the  prescapular  gland  measured  4  in.  in  length 
and  the  spherical  prepectoral  gland  was  the  size  of  a 
walnut.  On  this  [day  the  general  condition  of  the  calf 
was  not  good  ;  the  coat  was  rough  and  the  appetite  very 
poor  ;  the  respirations  were  not,  however,  increased  in 
frequency. 

On  January  20th,  a  small  opening  appeared  in  the 
skin  over  the  tumour  through  which  yellow  serous  fluid 
was  discharged. 


On  January  23rd,  the  tumour  had  increased  in  size 
and  was  united  to  the  prescapular  gland  by  thickened  and 
infiltrated  muscles ;  the  respirations  were  slightly  in- 
creased ;  there  was  occasional  cough  and  the  animal 
appeared  to  be  losing  flesh. 

The  calf  rapidly  got  worse  and  on  January  30th  was 
emaciated  and  so  weak  that  it  was  unable  to  rise  from 
the  ground  ;  the  respirations  were  increased  in  frequency 
and  very  laboured.  It  became  more  gravely  ill  and  was 
killed  in  a  dying  condition  on  February  2nd,  1904. 

Weights. 

There  was  a  steady  dechne  in  weight. 

cwt.  qrs.  lbs. 

December  27th,  1904  -  -  1  0  0 
February  2nd,  1905  .-    0       3  7 

Loss  in  weight. — -21  lbs. 

Average  Loss  per  Week. — 3 '99  lbs. 


Temperature. 

DECEMBER  JANVARY 
21         5e         31  5  /O         15         20        25  30 
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POST-MORTEM  EXAMINATION. 


Carcass. — In  poor  condition. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  a  firm  tumour,  measuring 
4 J  in.  by  3  in.  by  l\  in.,  and  weighing,  with  the  skin  and 
muscle  to  which  it  was  attached,  10  ozs.  On  section  the 
body  of  the  tumour  was  composed  of  tough  caseo-necrotic 
tissue,  showing  in  the  upper  part  an  irregular  cavity 
filled  with  turbid  serous  fluid.  The  skin  was  thoroughly 
adherent,  and  infiltrated  right  up  to  the  surface  with 
yellow  caseous  tubercles  ;  the  epidermis  over  the  centre 
of  the  tumour  had  necrosed,  and  was  covered  with  dried 
discharge.  The  muscles  under  the  tumour  were  closely 
studded  with  yellow  nodules,  and  those  between  the 
tumour  and  the  prescapular  gland  were  infiltrated  and 
extensively  caseated. 

Left  Prescapular  Gland.— Weighed  6  ozs.,  and  measured 
3i  in.  by  2i  in.  by  If  in.  On  section  it  was  composed 
throughout"of  dense  yellow  caseated  tissue,  showing  here 
and  there  h;emorrhagic  points ;  the  capsule  was  thickened, 
and  on  the  side  nearest  the  local  tumour  infiltrated  with 
caseous  tubercles. 

The  tissues  around  the  local  tumour  and  prescapular 
(/land  were  moderately  oedematous. 

Left  Prepectoral  Glands.— The  rounded  prepectoral 
gland  measured  1  in.  in  diameter,  and  on  section 
resembled  the  prescapular ;    extending  from  the  local 
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tumour  to  this  gland  was  a  thick  caseous  lymphatic  vessel- 
The  kidney-shaped  prepectoral  gland,  the  size  of^s 

filbert,  was  firm,  and  studded  with  minute  grey  foci. 

Near  the  latter  were  two  small  cedematous  glands,  whict 

showed  small  caseating  nodules.  ^ 
A  gland  lying  just  in  front  of  the  first  rib,  under  thtr 

left  scalenus  anticus,  was  much  enlarged,  and  on  section 

caseous  throughout  (not  so  advanced  as  the  prescapular) V 

Riiil/t  Prescapular  Gland. — Contained  one  caseous- 
tubercle  the  size  of  a  shot. 

Eight  Axillary  Gland. — Contained  a  similar  tubercle. 

Prepectoral  Glands.— A  right  prepectoral  gland,  the  size- 
of  a  marble,  was  caseating  throughout. 

Cervical  Glands.— One  of  the  lower  cervical  glands  was 
enlarged,  firm,  and  similar  on  section  to  the  above. 

i\ll  the  other  cervical  glands  showed  caseating  nodules. 

Abdomen. 

Omentum. — The  omentum,  on  its  inferior  surface, 
showed  in  the  centres  of  the  polygonal  areas  between  the 
vessels  clusters  of  minute  grey  granules  ;  there  were 
besides  about  half-a-dozen  firm  caseating  nodules,  the 
largest  the  size  of  a  wheat  grain. 

Parietal  Peritoneum. — Normal. 
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Sfleen. — Weighed  1  lb.  Surface  normal ;  pulp  closely 
packed  with  firm  caseating  nodules,  2  to  4  millimetres 
in  diameter. 

Liver. — Pale.  Showed  on  the  surface  and  on  section 
moderately  numerous  caseating  nodules,  1  to  2  milimetres 
in  diameter  ;  also  innumerable  minute  greyish  white  foci. 

Portal  Glands. — Were  enlarged,  and  showed  in  the 
-cortices  confluent  caseating  nodules. 

Oall  Bladder. ~NoTma\. 

Kidneys. — Left  kidney  showed  on  the  surface  about 
twelve  caseating  tubercles  1'5  to  2' 5  milUmetres  in 
diameter  ;  the  larger  ones  extended  into  the  cortex  in  a 
wedge-shaped  manner.  Close  inspection  revealed  also  a 
few  very  minute  tubercles.  Similar  tubercles  were  seen  in 
the  depth  of  the  cortex. 

Right  kidney  contained  about  the  same  number  of 
tubercles  as  the  left,  but  two  or  three  were  larger,  and 
appeared  as  if  made  up  of  several  small  tubercles  grouped 
together. 

Suprarenal  Bodies. — Contained  a  number  of  minute 
grey-white  foci,  situated  chiefly  in  the  cortical  zones. 

Thorax. 

Heart. — Adhering  to  the  pericardial  surface  of  the 
heart  were  some  patches  of  fibrin,  in  which  minute  tubercles 
could  be  seen.  Under  the  endocardiiim  of  the  right 
\  entricle  there  was  a  minute  whitish  tubercle. 

Pleura. — The  fringes  around  the  margin  of  the  central 
tendon  showed  here  and  there  little  groups  of  grey  granules. 

Parietal  Pleura. — Appeared  normal. 

Lungs. — Contained  moderately  numerous  discr',ie 
caseating  tubercles  of  various  sizes,  the  largest  about  2 
millimetres  in  diameter,  the  smallest  less  than  a  pin's  head 
in  size.  The  cephalic  lobes  and  extreme  antero-ventral 
portions  of  the  caudal  lobes  were  consolidated  and  dark 
red  in  colour.  In  the  rest  of  the  caudal  lobes  there  were 
isolated  consolidated  lobules. 

The  fringes  around  the  margins  of  the  lungs  were  in 
places  slightly  hypertrophied,  and  showed  minute 
tubercles. 

Mediastinal  Glands. — Dorsal  mediastinal  glands  were 
moderately  enlarged,  weighing  together  2J  ozs.  On 
section  the  cortices  were  composed  throughout  of  firm 
^rey  tissue,  far  advanced  in  caseation. 


Bronchial  Glands,  Peribronchial  Glands,  Infratracheal 
Glands. — Were  also  enlarged,  and  resembled  on  section  the 
mediastinal. 

The  ventral  mediastinal  glands  contained  a  few  small 
tubercles. 

Alimentary  Tract. 
Tonsils. — Normal. 

Tongue.— Some  of  the  lymphoid  follicles  at  the  base  of 
the  tongue  were  congested  and  ulcerated,  but  were  not 
definitely  caseous. 

Small  Intestine. — Showed  sparsely  scattered  caseous 
tubercles  over  which  the  mucous  membrane  was  con- 
gested and  begirming  to  ulcerate. 

Large  Intestine. — The  caecum  and  colon  showed  tubercles 
similar  to  those  in  the  small  intestine,  but  only  one  or  two 
of  these  were  ulcerated. 

Mesenteric  Glands. — Were  not  enlarged.  Almost  all 
contained  one  or  two  caseating  nodules,  the  largest  4 
millimetres  in  diameter. 

Similar  nodules  were  seen  in  the  gastric  and  colic  glands. 

Ileo-Golic  Glands. — Were  more  severely  affected. 

Various  Lymphatic  Glands. 

Gluteal,  Popliteal,  Precrural. — Each  contained  from 
three  to  six  caseating  nodules. 

Iliac,  Sacro-Iliac,  Left  Axillary,  Parotid,  Pudic. — Each 
contained  from  thjee  to  six  caseating  nodules. 

Cceliac  Glands. — Were  enlarged,  and  consisted  through- 
out of  firm  grey  tissue,  studded  with  opaque  yellow  foci. 

The  glands  aroimd  the  pancreas,  the  lumbar,  and  renal 
glands,  were  closely  beset  with  caseating  nodules. 

Submaxillary  and  Pharyngeal  Lymphatic  Glands. — Con- 
tained numerous  discrete  caseating  nodules. 

Testicles. — Normal. 

Microscopical  Examination. 
Ventral  Mediastinal  Gland. — One  tubercle  bacillus. 
Tubercle  from  Colon. — A  few  tubercle  bacilli. 
Tubercle  from  Left  Suprarenal  1  -nt   ^  i  i 

Tuberde  from  Heart  f  bacmf 


Lymphoid  Follicle  at  Base  of  Tang 
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VIRUS  B  I. 


MONKEY   PASSAGE  EXPERIMENT. 


MONKEY  PASSAGE_EXPEEIHEIIT. 

TABLE  IE. 
Virus  bIT^U^  6,  1002. 
BovisE  Lung  and  Guxq. 

QtJINEA-PIGS, 
Emulsion  of  Guin(ja-pig  Oigiins.   May  24,  iyo2. 


G.P.  09.   Died,  58  days. 

IT. 

1 

G.r.         Died, days. 

J.T. 

.September  II,  1902. 


MONKEY  2.  Subcut. 
Died,  October  22,  1902. 
(41  days.) 
P.M.  Gt^neral  tuberculosis. 


UONEET  4.  Intmv. 
Died,  September  26, 1902. 
(15  days.) 
P.M.   Acute  general  tuber- 
culosis.    No  guinea-pigs 
inoculated. 


Sple( 


CALP  52.  Subcut. 
Killed,  when  well,  November 
23,  1002. 

(32  days.)  Li,er 
P.M.  Large  local  lension  ; 
neighbouring  glands  tubercu- 
lous ;  a  few  tubercles  in  liver, 
spleen,  and  kidneys ;  numerous 
tubercles  in  lungs  and  thomcic 
glands. 


OUnfEA-PIGS. 

so  day 

D. 
D. 
D. 


G.T. 
T.P. 


MONKEY  20.  Intraven. 
Died,  October  31,  1902. 
(9  days.) 
P.M.  No  definite  tuberculous 
lesions,  but  T.B.  found  in  all 
the  organs. 


Splei 


OUHrEA-PIGS. 


GUINEA-Pias. 


Precrural 

242 

350 

D. 

77  days 

G.T, 

S. 

Bronchial  gland- 

218 

D. 

65  days 

G.T. 

Spleen  - 

243 

360 

D. 

79  „ 

G.T. 

S. 

Lung  - 

219 

3.00 

D. 

32  „ 

G.T. 

Liver  - 

244 

33U 

D. 

116  „ 

G.T. 

S. 

Liver 

220 

S.'iO 

D. 

60  „ 

G.T. 

Lung 

245 

245 

D. 

49  „ 

G.T. 

S. 

Spleen      -  - 

221 

4.'iO 

D. 

46    „  - 

G.T. 

MONKEY  18.  Subcut. 
Killed,  November  17. 1902. 
(17  days.) 
P.M.    Local  abcess ;  adjoining 
glands  caseous  •  liver  and  spleen 
beset  with  small  tubercles  ;  a  few 
minute  tubercles  in  the  lungs  and 
bi'onchial  glands. 


1/^ 


GUINEA-PIGS. 


CALF  48.  .Subcut. 
Killed,  May  21,  1903. 
(185  days.) 
P.M.    Local  ulcer  ;  fibroid  tuniour 
neighbouring      lymphatic  glan* 
tuberculous ;   numerous  tubercle; 
the  lungs  and  thoracic  glands  :  iv 
in  the  liver,  spleen,  and  right  kidi 
intestines     and     mesenteric  " 
affected. 


OUIHEA-PIGS. 


few 
ley  ; 
glands 


238 

320 

D. 

55  days 

G.T. 

Spleen  | 

239 

370 

D. 

12  .. 

T. 

Liver  - 

240 

410 

D. 

07  „ 

G.T. 

Kidney- 

241 

350 

D. 

G.T. 

Precrural  gland  - 


Mesenteric  gland 
Spleen  - 


406 

600 

D. 

89  days 

G.T. 

407 

750 

D. 

94  „ 

T. 

408 

850 

D. 

73  „ 

G.T. 

409 

670 

D. 

42  „ 

G.T. 

410 

570 

D. 

56  „ 

G.T. 

MONKEY  22  Subcut. 
Died,  December  30,  1902. 
(43  days.) 
P.M.   I^ocal  ulcer;  tuberculous 
inguinal  and  pelvic  glands  ;  a  few 
small    tubercles   in    lungs,  liver, 
spleen,  and  a  gastric  gland. 
No  Guinea-pigs  were  inoculated. 


VIRUS  B  I. 

MONKEY  Px'\.SSAGE  EXPERIMENT. 
(Note  by  Dr.  Cobbett.) 


The  object  of  this  experiment  was  to  pass  a  virus  of 
known  high  virulence  for  the  ox  species  through  a  series 
of  monkeys  (Rhesus) — chosen  as  the  nearest  easily 
available  species  to  man— in  order  to  see  whether  it  would 
lose  any  of  its  virulence  for  the  ox,  and  so  approximate 
to  the  common  bacillus  of  human  tuberculosis  (Group 
II.).  Accordingly  Virus  B  I  was  chosen,  and  a  mon- 
key. No.  2,  injected  subcutaneously  with  an  emulsion  of 
the  tuberculous  organs  of  Guinea -ijig  1.30.  This  animal 
died  of  general  tuberculosis  in  41  days. 

An  emulsion  was  made  from  its  spleen,  and  injected 
intravenously  into  Monkey  9.  This  animal  died  nine 
days  later,  and  though  no  definite  tubercles  were  seen, 
nevertheless  tubercle  bacilli  were  found  in  all  the  organs. 

The  spleen  of  this  monkey  wa-  emulsified,  and  some 
of  it  was  injected  subcutaneously  into  Monkey  18.  This 
animal  was  killed  17  days  later  when  moribund,  and  found 
to  have  general  tuberculosis. 

The  virus  had  up  to  this  time  passed  through  three 
monkeys  in  succession,  and  had  thus  been  living  in 
Simian  tissues  for  a  little  over  two  months  (9|  weeks). 
The  question  -was  :  Had  it  therebj'  lost  any  of  its  viru- 
lence for  the  ox  ? 

Previous  to  the  injection  of  the  first  monkey  the 
virus,  in  doses  unestimated  as  to  number  of  tubercle 
bacilli,  but  doubtless  large,  had  caused  very  acute  and 
fatal  tuberculosis  in  Heifer  8  (subcutaneously  injected), 
Heifer  24  (intravenously  injected),  and  Cow  18  (injected 
into  the  milk  ducts  of  the  mammary  gland).  The  viru- 
lence for  the  ox  species  was  therefore  known  to  be  high. 

An  emulsion  of  the  spleen  of  the  first  monkey.  No.  2, 
was  injected  subcutaneously  into  Calf  52.  The  animal 
was  killed  32  days  later  on  account  of  having  severe  fits. 
It  was  found  to  have  early  general  tuberculosis,  not  at 
all  severe  as  yet. 

After  the  virus  had  passed  through  three  monkeys, 
having,  as  already  stated,  lived  in  Simian  ti'^sues  for 


nine  and  a  half  weeks,  its  virulence  for  the  ox  species 
was  again  tested.  An  emulsion  was  made  of  the  spleen 
of  Monkey  18,  and  subcutaneously  injected  into  Calf  48. 
This  animal  developed  a  very  large  tumour  at  the  seat  of 
injection,  which  became  necrotic  in  the  centre,  and  after 
the  separation  of  a  slough  rtisulted  in  a  very  large  ulcer. 
This  ulcer  ultimately  underwent  a  considerable  degree  of 
contraction.  The  animal  recovered  from  the  indis- 
position which  followed  the  injection,  and  continuing 
to  improve  and  gain  weight,  was  in  very  fair  general 
condition  when  killed  18.5  days  after  injection. 

Tins  result  then  was  quit*^  unusual.  We  had  not  up 
to  that  time  had  so  slight  a  result  follow  an  injection  of 
bovine  tubercle  bacilli.  The  virulence  of  the  virus  for  the 
calf  appeared  to  have  diminished. 

The  virus  was  passed  from  18  into  yet  another  monkey, 
No.  22,  but  the  appearance  of  spontaneous  tuberculosis 
in  a  recently  imported  P»,besus,  living  in  the  same  hoirse, 
put  an  end  to  the  experiment,  and  introduced  a  doubt 
as  to  whether  the  first  monkeys  used  in  it  might  not 
possibly  have  been  infected  with  tuberculosis  before 
their  arrival  at  Walpole.  In  subsequent  experiments  on 
monkeys,  only  animals  that  had  passed  through  the 
quarantine  station  at  Isleworth  were  used. 

The  experiment  at  best  was  only  a  rough  one.  At 
the  time  it  was  carried  out  no  method  of  enumerating 
the  number  of  bacilli  injected  in  a  dose  of  tissue  emulsion 
had  been  introduced.  Such  an  experiment,  therefore, 
could  only  be  expected  to  show  a  change  of  virulence, 
if  it  were  of  a  very  marked  character.  Subsequent 
experience  showed  the  great  influence  of  the  numliers 
of  bacilU  in  the  injected  material,  and  also  the  great 
difference  of  susceptibiiiy  of  different  individual  calves. 

No  conclusion,  therefore,  can  be  drawn  from  this 
experiment.  It  has  been  allowed  to  appear  because 
use  has  been  made  by  Dr.  Eastwood  of  some  of  tlie 
animals  for  histological  purposes. 
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MONKEY  2  (Monkey  Passage  Experiment). 

Subcutaneous :  Inoculation  of  tuberculous  lesions  from  Guinea-pig  130 
Dose:  Not  estimated. 


Date:  September  llth,  1902. 

Died :  October  22nd,  1902.    (41  days.) 

Clinical  Notes. 

The  animal  quickly  developed  signs  of  sevetre  infection. 
Its  temperature  rose  eight  days  after  inoculation  to  104  •  4°, 
and  a  week  later  reached  107°.  The  monkey  became 
rapidly  worse,  and  died  of  general  tuberculosis  41  days 
after  the  commencement  of  the  experiment. 

POST-MORTEM  EXAMINATION. 

Axillary  Glands,  Inguinal  Glands,  Iliac  Glands. — En- 
larged and  caseous. 

Liver. — Contained  numerous  tubercles. 

Spleen. — Enlarged  and  full  of  tubercles. 

Suprarenals. — Contained  tubercles  in  the  cortex. 


There  was  an  alveolar  abscess  containing  tubercle 
bacilli,  and  a  gland  near  the  hyoid  bone  containing  a 
tubercle  in  its  cortex. 

Gcecum,  Large  Intestine. — A  few  tubercles  under  the 
mucous  membrane. 

Ccecal  and  Mesenteric  Glands. — Normal  in  appaarance, 
but  contained  tubercle  baciUi. 

Lungs. — Contained  shot-like  tubercles. 

Bronchial  Glands.— Weve  affected. 

GUINEA-PIGS  INOCULATED. 

Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  the  spleen,  and  two  with  an  emulsion  made  from 
the  liver,  died  of  tuberculosis. 
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MONKEY  4  (Monkey  Passage  Experiment). 

Intravenous :  Injection  of  an  emulsion  of  tlie  tuberculous  organs  of  Guinea-pig  130. 


Dose :  Not  estimated. 

Date:  September  11th,  1902. 

Died:  September  26th,  1902.    (15  days.) 

Clinical  Notes. 
The  wound  made  by  the  intravenous  injection  did  not 
heal  well.  It  broke  down,  and  eventually  became  a  deep 
and  foul  ulcer.  The  animal  showed  no  impairment  of 
health  during  the  first  ten  days,  but  then  began  to  cough 
and  lose  strength.  On  the  13th  day  she  was  obviously 
very  ill  and  weak,  and  she  died  15  days  after  inoculation. 

Temperature. 

The  temperature  rose  on  the  10th  day  to  106°,  and 
remained  over  105°  till  just  before  death,  when  it  fell 
to  96°. 

POST-MORTEM  EXAMINATION. 

Numerous  early  tubercles  and  tubercle  bacilli  were 
found  in  nearly  every  organ.  There  was  a  deep  septic 
ulcer  at  the  seat  of  inoculation,  and  the  surrounding 
tissue  was  infiltrated  with  caseating  matter  containing 
tubercle  bacilli. 

Femoral  Glands,  External  Iliac,  and  Lumbar  Glands. — 
Were  all  affected,  and  contained  tubercle  baciUi. 

Tongue,  Palate,  Larynx,  Tonsil. — Appeared  normal. 
Tubercle  bacilli  found  in  tonsil. 

Small  Intestine. — Contained  minute  whitish  spots 
containing  tubercle  bacilli. 


Mesenteric  Glands. — Affected. 

Liver. — Contained  minute  tubercles. 

^^i^eew.— Contained  no  visible  tubercles,  but  tubercle 
bacilli  were  found. 

Kidneys. — Appeared  normal,  except  for  one  minute 
white  speck  in  the  cortex  of  one. 

Lungs. — Numerous  minute  yellowish  white  tubercles. 

Bronchial  Glands. — Tuberculous. 

Brain. — Healthy. 

llicrosco'pical  Examination. 

Tubercle  bacilli  in  large  numbers  were  found  in  all  the 
organs,  and  the  bacilli  were  remarkably  long. 

It  was  considered  possible  that  the  death  of  this  animal 
had  been  caused  by  septicaemia.  In  order  to  test  this 
Guinea-pig  175  was  injected  subcutaneously  with  serum 
of  Monkey  4.  The  blood  was  not  taken  directly  from 
the  heart,  but  after  it  had  flowed  into  the  peritoneal 
cavity.  This  guinea-pig  escaped  acute  infection,  but 
became  tuberculous. 

No  animals  other  than  this  guinea-pig  were  inoculated 
with  the  virus  of  Monkey  4. 
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MONKEY  20  (Monkey  Passage  Experiment) 

Intravenous :  Injection  of  emulsion  of  spleen  of  Monkey  2. 

Dose :  Not  estimated. 

Date :  October  22nd,  1902. 

Died :  October  31st,  1902.    (9  days.) 


Clinical  Notes. 

The  puncture  mado  by  the  needle  at  the  time  of  injec- 
tion healed  at  once,  and  no  ulcer  or  wound  resulted  as 
in  the  case  of  Monkey  4.  The  animal  became  rapidly 
ill  and  died  9  days  after  inoculation. 

POST-MORTEM  EXAMINATION. 
There  was  no  sign  of  any  lesion  at  the  seat  of  inoculation. 
Popliteal  Gland. — Normal,  contained  no  tubercle  bacilli. 

Inguinal  Glands. — Were  probably  a  little  larger  than 
normal,  and  they  were  more  congested,  but  no  tubercle 
bacilli  could  be  found. 

External  Iliac  Glands. — The  same. 

Mouth. — There  was  some  congestion  of  the  mucous 
membrane  and  roimd  certain  of  the  teeth  (four  lower 
incisors  and  left  upper  lateral  incisor) ;  this  showed  up  on 
the  otherwise  pale  mucous  membrane. 

The  nasal  surface  of  the  palate  and  the  nasopharynx 
generally  was  congested. 

(Esophagus,  Larynx,  Trachea. — Normal. 

Stomach. — Showed  numerous  dark  pink  spots  in  the 
mucous  membrane  near  the  pylorus,  which  did  not  fade 
on  pressure.  The  pylorus  was  dark  red,  as  also  the 
duodenum  and  the  rest  of  the  small  intestine.  Just  be- 
yond the  pylorus  were  several  patches,  dark  grey  in  the 
middle  and  yellowish  brown  around,  which  appeared  to 
be  ulcers. 

The  congestion  of  the  mucous  membrane  extended  to 
the  ileo-csecal  valve,  and  stopped  rather  abruptly  there 
It  was  most  intense  in  the  duodenum. 

Colon. — Contained  a  considerable  quantity  of  normal 
caecal  matter  ;  the  small  intestine  little,  but  much  bile- 
stained  mucus. 


The  Mesenteric  Glands,  the  Mesocolic  Glands,  and 
especially  those  in  the  angle  between  the  caecum  and 
lower  end  of  the  ileum,  were  slightly  enlarged  and  con- 


Liver. — Was  a  pale  brownish  colour.  On  its  upper 
surface  were  parts  which  were  of  a  redder  colour.  It 
looked  perfectly  normal  in  structure. 

Spleen. — Also  appeared  normal  in  structure  and  size,  and 
was  of  the  usual  dark  blue  purple  colour. 

Kidneys. — Showed  nothing  abnormal. 

Lungs. — Appeared  to  be  healthy. 

Bronchial  Glands. — Were  not  enlarged. 

There  was  no  excess  of  pleural  fluid. 

Heart. — Showed  no  departure  from  the  normal,  imless 
mdeed  there  may  have  been  a  slight  excess  of  pericardial 
fluid. 

Testes,  Supi-arenals,  Pancreas,  Salivary  Glands. — 
Looked  healthy. 

Microscopical  Examination  of  Crushed  Organs. 

Popliteal  Gland  (L)  \    ^  tubercle  bacilli 
Inguinal  Gland  (L)  ) 

Lung,  Bronchial  Gland  -\  „  ,      ,   ,  .... 

Liver  and  Spleen    -    -  |  Tubercle  bacilli  numerous. 

Mesenteric  Gland. — No  tubercle  bacilli. 
The  bacilli  were  observed  to  be  shorter  and  thicker  in  the 
lung  and  bronchial  gland  than  in  the  liver  and  spleen. 

Guinea-Pigs  Inoculated. 

Four  guinea-pigs  were  inoculated  subciitaneously,  one 
from  the  spleen,  one  from  the  liver,  one  from  the  lung, 
and  one  from  the  bronchial  gland;  all  died  of  general 
tuberculosis  in  periods  varying  from  32  to  65  days. 
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MONKEY  18  (Monkey  Passage  Experiment). 

Subcutaneous  :  Inoculation  of  emulsion  of  spleen  of  Monkey  20. 

Dose :  Not  estimated. 

Date  :  October  31st,  1902. 

KiUed :  November  17th,  1902.    (17  days.) 


Clinical  Notes. 
A  small  ulcer  formed  at  the  seat  of  inoculation.  The 
animal  became  rapidly  ill  and  was  in  a  dying  condition 
■when  killed  on  November  17  th,  seventeen  days  after  the 
commencement  of  the  experiment. 

POST-MORTEM  EXAMINATION. 

At  the  seat  of  inoculation  in  upper  part  of  left  calf  there 
was  a  subcutaneous  collection  of  pus  discharging  through 
a  minute  opening,  forming  a  swelling  1  in.  by  J  in. 
Contiguous  to  it  was  the  popliteal  gland,  caseous  and 
softened. 

Left  Inguinal  Gland. — Was  a  little  enlarged,  and  con- 
tained numerous  closely  packed  tubercles  in  the  cortex. 

Liver. — Was  pale  and  everywhere  beset  as  closely  as 
possible  with  very  minute  yellowish- white  foci;  it 
appeared  to  be  enlarged. 

Spleen. — A  little  enlarged;  was  also  closely  beset 
with  similar  tuberculous  foci. 

Kidneys. — Appeared  to  be  normal. 

Suprarenals. — Had  whitish  prominent  spots  in  the 
'Cortex. 

Sto  much.  — Normal. 

Intestines. — The  duodenum  just  beyond  the  pylorus 
showed  several  patches  of  congestion,  but  no  ulceration. 

The  rest  of  the  small  intestine  was  normal. 

The  colon  showed  one  or  two  minute  ulcers,  and  con- 
tained numerous  little  worms  f  in.  long. 

Beneath  the  mucous  membrane  of  the  caecum  were 
several  little  shot-sized  purple  bodies,  with  purplish- 
brown  contents.  These  were  observed  to  be  just  beneath 
the  little  ulcers. 

Tlie  glands  between  the  caecum  and  end  of  the  ileum 
were  perhaps  a  little  enlarged. 


Another  gland,  close  to  the  pylorus  and  duodenum, 
and  embedded  in  the  pancreas,  was  slightly  enlarged. 
Both  contained  tubercle  bacilli. 

Lungs. — Were  fairly  healthy,  and  contained  a  few 
minute  tubercles  only.  The  amount  of  lung  disease 
was  so  slight  that  it  was  difficult  to  believe  that  any  part 
of  the  injection  had  been  intravenous. 

Bronchial  Glands. — Were  slightly  enlarged,  and  showed 
small  white  tubercles  in  the  cortex. 

Pleura,  Pericardium,  Peritone^im,  Omentum. — Normal. 

Heart,  Pancreas,  Testes,  Tongue,  Palate,  Larynx,  Tonsils. 
Submaxillary  Lymphatic  Glands. — Normal  in  appearance. 

Tubercle  bacilli  were,  however,  found  in  tonsils  and 
submaxillary  gland. 

Cover  slip  Preparations. 

Liver. — Tubercle  bacilli  numeroiis  and  long. 

Bronchial  Gland. — Tubercle  bacilli  numerous  and  long. 

Lung. — Tubercle  bacilli  fairly  numerous. 

Spleen. — Tubercle  bacilli  numerous  and  long. 

Kidney. — No  tubercle  bacilli. 

Caical  Gland. — Tubercle  bacilli  not  nnmerous. 

Gland  near  Pylorus  (in  head  of  pancreas). — Tubercle 
bacilli  nob  numerous. 

Submaxillary  Lymphatic  Glands.  Tubercle  bacilli  rather 
numerous  ;  in  definite  groups. 

Tonsils. — Tubercle  baciHi. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  the  spleen,  one  from  the  liver,  and  one  from  the 
kidney,  died  of  tnberciilosis. 


77. 
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MONKEY  22  (Monkey  Passage  Experiment). 


Subcutaneous :  Inoculation  of  emulsion  of  spleen  of  Monkey  18. 

Dose :  Not  estimated. 

Date :  November  17th,  1902. 

Died :  December  30th,  1902.    (43  days.) 


Clinical  Notes. 

The  animal  was  inoculated  in  the  right  leg.    An  ulcer 
formed  at  the  seat  of  inoculation.    This  monkey  lived 
longer  than  any  one  of  the  other  four  included  in  the  series, 
but  it  soon  became  obviously  ill,  and  died  43  days  after 
the  commencement  of  the  experiment. 

POST-MORTEM  EXAMINATION. 

Local  lesion. — On  the  outer  and  hinder  part  of  the  right 
leg  was  an  ulcer  measuring  IJ  in.  by  1  in.  The  leg  was 
sharply  flexed  upon  the  thigh,  and  could  not  be  extended. 

A  right  inguinal  gland  was  seen  prominent  and  softened, 
but  not  ulcerated. 

On  removing  the  skin,  immediately  around  the  ulcer 
was  a  zone  of  massed  tubercles,  partly  in  the  subcutaneous 
tissue  and  deeper  layers  of  the  skin,  and  partly  in  the 
deep  fascia. 

Along  the  internal  saphenous  vein  was  a  chain  of  little 
tubercles  in  the  deej)  fascia. 

About  the  middle  of  the  back  of  the  leg,  just  above  the 
upper  limit  of  the  ulcer,  and  deeply  seated  between  the 
flexors  of  the  knee  (which  in  the  monkey  are  inserted 
very  low  down  the  leg)  was  a  caseous  and  softened  mass 
about  I  in.  in  diameter,  probably  the  popliteal  gland. 

Right  Inguinal  Glands. — Formed  a  three-cornered  mass 
(If  in.  by  I  in.),  entirely  caseous  and  softened.  Further 
out  was  a  small  caseous  gland. 

Within  the  pelvis,  and  occupying  about  one-third  of 
its  basin,  was  a  large  {i  in.  in  diameter)  softened  caseous 
mass,  flattened  against  the  right  pelvic  bones,  and  ex- 
tending from  the  brim  to  the  sciatic  notch. 

Iliac  and  Lumbar  Glands. — Formed  a  complete  chain 
of  small  caseating  nodules. 

Liver. — Contained  five  or  six  little  tubercles,  round 
some  of  which  were  clusters  of  minute  grey  foci.  More- 
over, on  close  inspection  the  liver  generally  was  found 
to  be  full  of  very  minute  grey  foci. 

Spleen. — Was  scarcely  at  all  enlarged,  and  contained 
numerous  very  minute  tubercles. 

Kidneys. — Were  healthy. 


night  Suprarenal. — Contained  a  little  dark  brownish 
red  solid  nodule. 

Left  Suprarenal. — Normal. 

Pancreas. — Was  healthy. 

Mesocolic  and  Mesenteric  Glands. — Were  compara- 
tively large,  but  not  a  trace  of  tubercle  could  be  seen  in 
the  former,  while  in  the  latter  some  very  minute  whitish 
points  were  seen. 

In  a  gland  in  the  gastro-hepatic  omentum,  near  the 
pylorus,  two  or  three  little  tubercles  were  seen. 

Cervical  Glands. — Were  normal,  and  none  were  seen 
behind  the  sternum. 

Lungs.  The  little  right  middle  lobe  and  a  small  portion 
of  the  left  were  collapsed,  and  the  former  contained 
three  very  small  tubercles. 

Bronchial  Glands. — The  several  bronchial  glands  ap- 
peared to  be  perfectly  normal. 

Pleura,  Pericardium. — Were  not  affected. 

Heart. — Was  soft  and  flabby,  but  showed  no  tubercles. 

Brain. — The  surface  of  the  left  frontal  lobe  was  con- 
gested.   Otherwise  the  brain  was  normal. 
No  excess  of  cerebro-spinal  fluid. 

Blood. — The  most  remarkable  change  was  in  the  blood, 
which  at  once  on  opening  a  vessel  was  seen  to  be  thin  and 
watery.  That  taken  from  the  heart  looked  as  if  it  had 
been  greatly  diluted.  It  clotted  quickly,  forming  a 
firm  pinkish  red  clot. 

The  corpuscles  were  normal  in  shape,  and  ran  quickly 
together  into  rouleaux. 

Microscopical  Examination. 

Caseous  Matter  from  Popliteal  Gland.— TubeTcle  bacilli 
numerous. 

Mesenteric    Gland   containing   Minute    White  Specks 
(crushed). — Tubercle  baciUi  in  moderate  numbers. 
Cerebrospinal  Fluid  ■>   ,t    .  i      ,  , 
Mesocolic  Gland       -  }         ^"'^^^''i'^  ^acilh. 

Spleen  (crushed  tubercle)  \  Tubercle  bacilli;  not  very 
Liver  (crushed  tubercle)    j  numerous. 
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CALF  52  (Monkey  Passage  Experiment). 

Subcutaneous :   Inoculation  of  emulsion  of  spleen  of  Monkey  2. 

Dose :  Not  estimated 

Date :  October  22nd,  1902. 

Killed:  November  23rd,  1902.    (.32  days.) 


Clinical  Notes. 

Three  weeks  after  inoculation  there  was  a  very  large 
swelling  at  the  seat  of  inoculation,  and  the  calf  was 
obviously  ill. 

It  suffered  from  fits,  and  therefore  was  killed,  although 
it  would  apparently  have  lived  some  time  longer  had  it 
been  allowed  to  do  so. 

POST-MORTEM  EXAMINATION. 

There  was  a  large  hard  tumom-  at  the  seat  of  inocula- 
tion. 

Left  Precniral  Gland,  Left  Iliac  Gland,  Both  Sacro- 
iliac Glands. — Were  affected  and  crowded  with  small 
tubercles  in  the  cortex. 

Liver. — Contained  a  few  little  whitish  tubercles. 

Kidneys. — Contained  three  or  four  tubercles  each  and 
appeared  fatty. 

Spleen. — Appeared  quite  normal.  A  few  little  white 
spherical  masses  as  large  as  small  shot  were  found. 


Lungs. — Contained  considerable  numbers  of  small  pearl - 
like  tubercles. 

Bronchial  Glands,  Mediastinal  Glands. — Tubercles  in 
cortex. 

Microscopic  Examination. 

Tubercle  bacilli  were  found  in  crushed  specimens  of  the 
following  organs  and  glands  : — 

Precrural  Glands,  Sacro-Iliac  Glands,  Iliac  Glands. 
Bronchial  Glands,  Post-Mediastinal  Glands,  Liver,  Spleen. 

None  were  found  in  the  lung,  and  the  kidney  was 
doubtful. 


Guinea-figs  Inoculated. 

Four  guinea-pigs,  inoculated  subcutaneously  with 
emulsions  made  from  the  precrural  gland,  the  spleen, 
liver  and  lung  respectively,  died  of  general  tuberculosis 
in  periods  varying  from  49  to  116  days. 
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CALF  48  (Monkey  Passage  Experiment). 

Subcutaneous :   Inoculation  of  emulsion  of  spleen  of  Monkey  18. 
Lose :  Not  estimated. 
Date:  November  17th,  1902. 
Killed:  May  21st,  1903.    (185  days.) 


Clinical  Notes. 

The  animal  was  under  experiment  for  a  period  of  six 
months,  and  during  that  time  was  not  seriously  ill.  It 
gained  in  weight. 

It  was  tested  with  tuberculin  a  week  before  being 
killed  and  gave  a  positive  reaction. 


Weights. 


December  29th,  1902 
March  31st,  1903 


cwt.   cj^rs.  lbs. 

2  2  4 

3  1  12 


It  is  of  interest  to  mention  that  the  animal  for  a  period 
of  six  Aveeks  had  been  in  the  habit  of  licking  the  local  ulcer 
that  had  formed  at  the  seat  of  inoculation.  A  slough 
separated  from  this  ulcer  about  two  months  after  inocula- 
tion, and  from  then  till  the  end  of  February  there  was  an 
abundant  discharge  of  sero-pus  and  subsequently  caseo- 
pus.  The  sero-pus  on  microscopical  examination  was 
found  to  contain  large  numbers  of  tubercle  bacilli. 

POST-MORTEM  EXAMINATION. 

General  Condition. — Fair. 

Local  Lesion. — At  the  seat  of  inoculation  in  the  region 
jf  the  left  flank  there  was  a  dry  ulcer  about  half  an  inch 
in  diameter.  In  this  position  the  skin  was  adherent  to  a 
subcutaneous  thickening  about  5  in.  by  2|  in. 

On  section  the  subcutaneous  lesion  was  found  to  be 
composed  mainly  of  fibroid  muscular  tissue  beset  with 
yellow  caseous  tubercles.  The  lesion  also  contained  a 
cavity  about  as  large  as  a  hazelnut,  containing  thick 
yellow  caseo-pus.  The  tubercles  were  appreciably 
calcified. 

Left  Precrural  Gland. — Was  enlarged,  measuring  3  in. 
by  1^  in.  It  was  almost  entirely  caseous,  and  at  some 
points  gritty  from  calcification.  It  was  surrounded  by  a 
firm  fibrous  capsule. 

Running  from  one  extremity  of  the  gland  there  were 
some  cord-like  prolongations  (thickened  lymphatics)  with 
fibrous  walls  and  caseous  contents. 

Lungs. — The    lungs    contained    numerous  tubercles 
scattered  pretty  uniformly  throughout  the  parenchyma  ; 
their  total  number  must  have  been  some  hundreds,  vary- 
ing in  size  from  a  small  pea  to  a  barley  grain.    All  of  them 
■  were  yellow  from  caseation. 
Weight  of  Lung. — 10  lbs.  7  oz. 

Posterior  Mediastinal  Gland. — Enlarged  (4  in.  by  IJ  in.), 
and  contained  numerous  yellow  and  slightly  gritty 
tubercles. 

Bronchial  Glands. — Also  enlarged  and  similarly  affected. 
Glands  in  Anterior  part  of  Mediastinum. — Ditto. 
Three  ventral  mediastinal  glands  contained  yellow  and 
calcareous  tubercles. 

Heart  and  Pericardium. — Normal. 

Pleura. — On  the  anterior  surface  of  the  diaphragm, 
were  some  fine  pink  villous  looking  growths,  and  on  the 
abdominal  surface  of  the  central  tendon  on  the  right  side 
of  the  body  there  was  a  tuberculous  nodule  half  an  inch  in 
diameter,  and  about  three  sixteenths  of  an  inch  in  thick- 
ness. 

Alimentary  Tract. 

Tonsils,  Tongue,  Palate  and  Oesophagus. — Normal. 

A  lymphatic  gland  on  the  left  side  of  the  pharynx  con- 
tained one  small  yellow  tubercle  smaller  than  a  barley 
grain. 

The  opposite  gland  contained  centrally,  a  cavity  larger 
than  a  hazel-nut,  containing  thick  yellow  caseo-pus. 

Small  Intestine. — The  duodenum  was  normal.  Towards 
the  lower  end  of  the  jejunum  two  Peyer's  patches  were 
seen,  with  two  or  three  minute  yellow  points  similar  to 
those  seen  in  the  ileum  ;  also  in  the  mucous  membrane  of 
the  jejunum  were  seen  two  slightly  projecting  tubercles, 
the  size  of  a  pin's  head,  with  yellow  caseous  centres. 


In  the  substance  of  the  long  Peyer's  patch  in  the  ileum 
were  very  numerous,  just  visible,  discrete  yellow  points, 
and  about  half  a  dozen  tubercles  (the  size  of  a  No.  4  shot), 
which  projected  slightly  from  the  surface  of  the  patch,  and 
which  on  section  were  yellow  and  caseous  in  the  centre, 
but  not  calcareous. 

More  than  half  the  mesenteric  glands  contained  caseous 
and  partly  calcified  nodules,  some  half  an  inch  in  diameter. 

Ccecum,  Colon  and  Rectum. — Normal. 

Colic,  Rectal  Glands  and  Gastric  GZawrfs.— Normal. 
Abdomen. 

Omentum  and  Peritoneum.— iiiovmaX. 

Spleen. — The  spleen  contained  at  least  a  dozen  tubercles, 
yellow  from  caseation,  sUghtly  gritty  from  calcification, 
and  mostly  about  the  size  of  barley  grains. 

Weight  of  Spleen.~l  lb.  6  oz. 

Li  ver. — On  the  surface  of  the  liver  were  a  number  of 
grey  tubercles  from  half  an  inch  to  a  quarter  of  an  inch  in 
diameter,  projecting  from  the  peritoneal  surface,  with 
slightly  overhanging  edges.  In  the  substance  of  the 
liver  was  a  series  of  similar  tuberculous  nodules,  caseating 
and  slightly  calcareous  in  the  centre.  These  tubercles 
appeared  to  be  in  all  stages  of  formation  and  degeneration. 
Three  hepatic  lymphatic  glands  contained  numerous  caseo- 
caleareous  tubercles  about  the  size  of  a  small  pea. 

Weight  of  Liver. — 8  lbs.  4  oz. 

Kidneys,  Right. — Immediately  beneath  the  capsule  of 
the  right  kidney  tliere  was  one  yellow  tubercle  about  half 
the  size  of  a  barley  grain. 

Left. — Normal. 

Uterus,  Fallopian  Tubes,  Ovaries. — Normal. 

Various  Lymphatic  Glands. 

Right   Submaxillary,    Two   Left   Submaxillary,  Three 
Small  Lymphatic  Glands  from  Middle  of  Neck. — Normal. 
Right  Prepectoral. — Normal. 

Left  Prepectoral. — Contained  one  caseous  gritty  tubercle 
the  size  of  a  barley  grain. 

Left  Prescapular. -—Contsbined  a  similar,  but  somewhat 
larger  tubercle. 

Right  Prescapular. — Normal. 

Axillary,  Right  and  Left,  Popliteal,  Right  and  Left, 
Gluteal,  Right  and  Left,  Ischial,  Right  and  Left,  Right  Iliac. — 
Normal. 

The  glands  (two)  along  the  left  iUac  artery  were  dis- 
tinctly enlarged,  tuberculous  nodules  throug'hout,  caseous 
and  calcareous,  but  remaining  discrete. 

Right  Lumbar. — Contained  several  nodules  in  the  cortex, 
caseous,  varying  in  size  from  a  pea  to  a  millet-seed. 

Left  Lumbar. — Measured  1|-  in.  by  1  in.  by  J  in.  On 
section  found  to  be  in  a  similar  condition  to  the  right 
lumbar ;  well  marked  calcification  in  cortex ;  only 
about  half  the  gland  implicated. 

Right  Suprammamary. — Normal. 

Left  Supramammary. — A  little  enlarged  (compared 
with  that  on  the  right),  and  contained  numerous  yellow 
caseous  and  partly  calcified  tubercles. 

Microscopical  Examination  (Smears). 
Precrural  Gland. — Tubercle  bacilli. 
Mesenteric  Gland. — Tubercle  bacilli. 
Left  Lumbar  Gland. — Tubercle  bacilli. 
Left  Prepectoral  Gland. — Tubercle  bacilli. 
/wiesZme.— Tubercle  baciUi. 
Right  Kidney. — No  tubercle  bacilli. 

Guinea-Pigs  Inoculated. 

Three  guinea-pigs  were  inoculated  from  the  left  pre- 
crural glard,  and  one  each  from  the  spleen  and  a 
mesenteric  gland  ;  all  died  of  general  tuberculosis. 


Ill 


VIRUS  B  II. 

May  16,  1902. 


LUNG  AND  THORx\CIC  GLANDS. 


Cow  with  tuberculosis  of  the  lungs  and  thoracic  glands ;  the  glands  were  large  and  caseo- 
calcareous. 
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Intrap. 
Subcut. 

partly  Intrap. 

Dose. 

0-1  mg. 
01  mg. 
I'O  mg. 
O'l  mg. 
O'l  mg. 
ro  mg. 

Number. 

t-H       CM       O       05  O 
CM       (M       (M       <M       CM  CM 

Table  an. 


VIRBS  B.  II. 

(May  17th,  1902.) 


BovjKB  Lung, 


OnilfEA  PIGS. 


Died 
Killed 
Difd 


COW  4.  Intramammai-y. 
Killed,  June  20,  1902. 
[;i4  Days.l 

P.M.— Tubercidosis  of  inoculated  quartera,  supif 
niaiumaiy  and  iliac  lymphatic  glands  ;  early  tubemilosi 
of  the  lung  and  bronchial  glands. 

No  Gnine.a-iMga  inoculuted  except  from  the  milk. 


HELPER  14. 

Subcutaneous. 
Killed,  June  21, 1902. 


CU,  J  UllU  il,  I 

[35  Days.)  ,    , ,  . 

P.M. -At  both  seats  of  inoculation  large  local  lesions  ; 
adjoining  glands  large  and  caseous  ;  miliary  tuberculosis. 

I 

QUINEA-PIGS. 


114 

Died 

51  days 

T. 

S 

U5 

29  „ 

O.T. 

I. 

116 

21  „ 

G.T. 

CALF  22.  Sucking. 

Fed  for  33  days. 
Killed,  May  16,  1903. 
,     ,  [SS6  Days.] 

P.M. — Tuberculosis  of  aUmentary  tract  and  mesen- 
teric lymphatic  glands ;  two  nodules  in  liver ;  a  few 
tubercles  in  thoracic  glands. 


Mesenteric  Glanbs. 


GiriNEA-PIGS 


SHORTHORN  HEIFER  100. 

Subcutaneous. 
Dose :  1,330  T.B. 
Killed,  September  l.i,  1903. 
[122  Days,] 
P.M. — Calcareous  local  lesion  and  prescapular 
gland  (only  half  affected);  tuberculosis  of  pleum 
arid  diaphragm  ;  calcareous  tubercles  in  spleen, 
liver,  kidneys,  hmgs  and  thoracic  glands. 


gthheapigs. 


G.T. 
G.T. 
G.T. 


T. 

No.T. 


GALF  114. 


jersey  heifer  66. 

Subcutaneous. 
Dose :  1,330  T.B. 
Killed,  October  10,  1903. 
[148  Days.] 
P.M. — Caseous  and  calcareous  local  lesion 
and  prescapular  gland ;  a  few  tubercles  in 
liver,  spleen,  lungs  and  thoracic  glands. 


i 


One 


[Age,  10  weeks.] 
Subcutaneous. 
Do3e  :  1,330  T.B 
Killed,  October  23,  1903. 
[161  Day  S.I 
P.M. — Small  intermuscular  local  le 
left  auterior  mediastinal   gland  tuberculous 
throughout.    A  few  tubercles   in_  left  pre- 
scapular and  prepectoral  "lands.   Slight  tuber- 
culosis of  spleen,  liver  and  lungs. 


GUINEA-PIGS. 


651 

Died 

52  days 

r 

3.T. 

653 

lulled 

61  „ 

l.T. 

654 

Died 

14  „ 

r.p. 

Pkescapulah  Gland. 


CALF  134. 

Subcutaneous. 
Dose:  205,326  T.B. 
Killed,  April  15th,  1904 

(188  days). 
P.M. — Local  lesion  only. 


OtTINEA-PIOS. 


I'jcal  tumour 


Prescapular 
gland 


E.  of  organs  of  G.P.s  996  to  999. 
Inoculated    I   June  2,  1904. 


937 

Killed 

33  days ■ 

G.  T. 

938 

G.T. 

939 

G.  T. 

940 

Died  - 

34     „  - 

0  T. 

941 

5S     „  - 

G.T. 

1 

E.  of  organs  of  G.P-s  938  and  939. 

1 

996 

Killed  - 

14  days - 

G.T. 

997 

14  ,.  - 

G.T.  1 

998 

14   ..  ■ 

G.T.  j 

999 

14    „  - 

G.T. 

CALF  136. 

Intraperitoneal. 
Dose :  205,326  T.B* 
Killed,  April  15,  1904 
(188  days). 


P.M. — Tuberculosis  of  peritoneum  ,  gastric 
cujliae  and  pancreatic  glands  affected,  also  the 
long  mediastinal  and  two  ventral  mediastinal 
glands  ;  no  organs  affected. 


GUINEA-PIGS. 


s. 

Mediastinal  / 
gland  1 

942 

Died  - 

47  days- 

G.T. 

s. 

1 

943 

42   „  - 

G.T. 

I. 

Spleen 

944 

Killed 

67  „  - 

No.T. 

Peritoneal  f 
nodule  \ 

945 

Died  - 

67  „ 

G.T. 

Pancreatic  t 
gland  i 

946 

13  „ 

No.T. 

I 


Emulsion  oonlained  235,740,000  T.B.  per  c 


Q0A1  6. 

(Adult). 
5,01X1  T.B.  in  1  c.c  of  a  1  i 
dibilion  of  the  emulsion. 


OOAT  10. 

(Adult). 


102.T 

Died 

47  days 

G.T. 

S. 

1026 

47  „ 

G.T. 

I. 

SHORTHOKX  HEIFER  100. 

Subcutaneous. 
Do.se:  1,330  T.B. 
Killed,  September  1.^),  1903. 
[122  Days.] 
P.M. — Calcareous  local  lesion  ami  jirescaiiulai 
gland  (only  half  aflected);  tuberculosis  of  pleuif 
aii^l  diaphragm  ;  calcareous  tubercles  in  spleen 
liver,  kidneys,  lungs  and  thoracic  glands. 


GTTINEA-PIGS. 


Died 

3S)dnys 

G.T. 

b73 

31  „ 

O.T. 

574 

T. 

26  „ 

T. 

r>7G 

Killed 

66  „ 

No.T. 

JERSEY  HEIFER  66. 

Subcutaneous. 
Dose:  1,330  T.B. 
Killed,  October  10,  1903. 
[148  Days.] 
P.M.— Caseous  and  calcareous  local  lesion 
and  prescapular  gland ;  a  few  tubercles  in 
liver,  spleen,  lungs  and  thoracic  glands. 


Pkescapular  Glajjd. 


Dose  :  1,330  T.B 
Killed,  October  23,  1903. 
[161  Days-l 

P.M.— Small  intermuscular  local  lesion.  One 
left  anterior  mediastinal  gland  tuberculous 
throu"hout.  A  few  tubercles  in  left  pre- 
scapular and  prepectoml  glands.  Sliglit  tuber- 
culosis of  spleen,  liver  and  lungs. 


Died 
Killed 
Died 


52  days 


CALF  134. 

Subcutaneous. 
Dose  :  205,326  T.B. 
Killed,  April  15th,  1904 

(188  days). 
P.M. — Local  lesion  only. 


Preacapulai 
gland 


937 

Killed 

33  days  - 

G.T. 

938 

G.T. 

939 

G.  T. 

940 

Died  - 

54     „  - 

G  T, 

941 

58     „  . 

G.T. 

E.  of  organs  of  G.P.s  938  and  fi 


E.  of  organs  of  G.P.s  996  to  999. 
Inoculated       .Tune  2,  1904. 


996 

Killed  - 

14  days- 

G.  T. 

997 

14   ..  ■ 

G.T. 

998 

14   „  - 

G.T. 

999 

14    „  - 

G.T. 

CALF  136. 

Intraperitoneal. 
Dose  :  205,326  T.B" 
Killed,  April  15,  1904 


P.M.— Tuberculosis  of  peritoneum  ,  gastric 
cceliftc  and  pancreatic  glands  affected,  also  the 
long  mediastinal  and  two  ventral  mediastinal 
glands  ;  no  organs  affected. 


GiriNEA-PIGS. 


Peritoneal 

nodule 
Pancreatic 


ICilled 
Died 


47  days- 


Emulsion  contained  235,740,000  T.B.  i 


G.T. 
G.T. 

No.T. 
G.T. 
No.T. 


OOAT  6. 

(Adult), 

Dose  :  5,000  T.B.  in  1  c.c  of  a  1  in  47,00*^ 

dilutifin  of  the  emulsion. 
Killed  November  10th,  1904  (161  days). 

P.IL — Group  of  nodule-s  at  seat  of 
inoculation  :  prescapular  gland  caseou.-* 
throughout  :  2  nodules  in  the  spleen,  a 
few  in  the  liver,  and  24  in  the  lungs. 
Intestines,  mesenteric  and  thorac-ic 
glands  affected. 


Prescapukr  gland. 


OOAT  10. 

(Adult). 

Dose:  4,480  000  T.B.  in  19  c.c.  of  a  1  in 
100  dilution  of  the  emulsion. 
Killed,  November  14, 1904  (165  days). 
P.M.- Large  group  of  nodules  at  seat 
of  inoculation  ;  prescapular  gland  caseous 
throughout ;  there  were  9  nodules  in  the 
spleen  and  several  in  the  liver ;  lungs 
severely  affected ;  thoracic,  poi-tai,  coeliac, 
mesenteric,  and  pharyngeal  glands  were 
tuberculous  ■  intestines  contained  numer- 
ous tuberculous  ulcers. 


1338 

Died- 

31  days 

T. 

S. 

G.P.s  from  prescapular  gland. 

1339 

39  „ 

T. 

t. 

1349 

Died 

74  dayei- 

G.T 

1346 

,68  „  - 

O.T 

1025 

Died 

47  days 

G.T. 

1026 

47  „ 

G.T. 

1037 

57  „ 

G.T. 

1028 

22  „ 

O.T. 

1317 

Died  - 

86  days  - 

O.T. 

1318 

47  „ 

O.T. 

CALF  158- 

Age :  10  months. 
Dose:     5,000  T.B.  in  1  cc.  of  a  1  in 
47,000  dilution  of  the  emulsion. 
Killed,  October  21. 1904  (141  days). 
P.M. — Small  local  lesion  ;  prescapular 
gland    contained   2  caseo-calcareous 
masses,  one  tubercle  in  a  dorsal  medias- 
tinal gland. 


G.P.S  from  prescapular  gland. 


CALF  178 

Age :  5  months. 
Dose ;  200,000  T.B.  in  8-5  cc.  of  a  1  in 
10,000  dilution  of  tlie  emulsion. 
Killed,  November  2,  1904  (153  days). 
P.M. — Local  lesion,  great  enlargement, 
fibrosis  and  necrosis   of  prescapular, 
prepectoral,  thoracic  and  portal  glands 
and  caseous    nodules   in   all  organs 
(except  kidneys). 


G.P.  from  spleen. 


1325 

Died  - 

53  days  - 

G.T. 

CALF  180, 

Age :  5  months. 
Dose:  4,480,000  T.B.  in  19  cc.  of  1  in 
100  dilution  of  the  emulsion. 
Killed,  November  4,  1904  (1C5  days). 
P.M. — Local   abscess  ;  neighbouring 
glands  tuberculous ;  large  caseous  no- 
dules in  spleen,  liver  and  lungs  ;  thoracic 
and  portal  glands  affected. 


76  days-    G.T.  S. 


OALF  160. 

Age :  8  months. 
Dose  :  542,202,000  T.B.  in  2-3  cc.  of  the- 
undiluted  emolsion. 
Killed  November  19,  1904  (160  days). 
P.M. — Ulcerated  fibroid  lesion  ;  neigh- 
bouring glands  caseous  ;  numerous  no- 
dules in  spleen,  liver,  and  lungs ;  a  few 
in  each  Itidney ;  thoracic,  portal,  and 
cffiliac  glands  tubercnlons ;  tuberculosis- 
of  pleura  and  peritoneum. 

Guinea- Pigs. 


Kidney 

1336j  Died 

47  dayJo.T. 

S.41. 

Prea-  1 

capular  V 

13371  „ 

130  G.T. 

I. 

Kland  1 

113,1 
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HEIFER  16. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B  II. 

Dose — 20  cc.    (Number  of  tubercle  bacilli  not  estimated.)    10  cc.  on  left  side  of  neck  and  10  cc.  in  left  groin. 

Date— May  17th.  1902. 

Killed— July  4th,  1902.    48  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  in  front  of 
the  left  shoulder  and  in  the  left  flank  on  May  19th,  1902. 
At  each  seat  of  inoculation  seven  days  later  there  was 
a  small  swelling  and  the  adjacent  glands  were  enlarged. 
Both  swellings  slowly  increased  in  size  and  became  very 
large  and  prominent ;  the  anterior  swelling  interfered 
verv  much  with  the  movement  of  the  head  ;  on  July 
3rd  a  small  ulcer  discharging  serous  fluid  appeared  on 
the  posterior  swelling ;  around  both  tumours  there  was 
some  oedema. 


The  heifer  became  thin  and  suffered  from  high  fever  ; 
she  was  not,  however,  so  severely  affected  as  Heifer  14 
and  walked  out  to  be  photographed  on  the  day  she  was 
killed. 

She  was  killed  because  the  tumours  gave  her  consider- 
able discomfort,  the  anterior  one  interfering  very  much 
with  the  movements  of  her  head. 

The  post-mortem  examination  showed  general  pro- 
gressive tuberculosis,  and  there  can  be  no  doubt  that  she 
would  soon  have  succumbed  to  the  disease. 


Temperature. 


POST-MORTEM  EXx^MlNATION. 

Local  Lesions. — At  the  posterior  seat  of  inoculation 
there  was  a  large  tumour,  extending  upwards  and  becom- 
ing continuous  with  the  prec  rural  gland ;  the  skin  below 
was  adherent,  cracked,  and  ulcerated,  discharging  a  clear 
serum. 

There  was  much  cedema  around. 

On  section  the  tumour  was  continuous  with  the 
adjacent  muscles,  which  were  infiltrated  with  isolated 
yellow  patches.  It  was  firmly  adherent  to  skin  and 
contimious  above  with  the  preciural  gland. 

The  tumour  and  gland  weighed  5  lbs.  11|^  ozs. 

The  tumour  without  gland  measured  7  in.  by  5  in. ,  and 
the  gland  alone  measured  5;^  in.  by  2J  in. 

The  tumour  was  firm  and  on  section  composed  of 
irregular  yellow  patches  of  various  sizes,  surrounded 
either  by  muscle  or  by  a  network  of  dense  white  fibrous 
tissue.  It  contained  a  lai'ge  cavity,  nearly  as  large  as 
one's  fist,  full  of  clear  serum,  and  lined  with  a  soft,  thick, 
irregular  vegetation  of  pinkish  fibrinous  lymph. 

The  prccrural  gland  on  section  was  firm,  of  a  uniform 
pinkish  yellow  colour,  its  lower  parts  and  its  ujjper  two- 
thirds  was  thickly  infiltrated  with  yellow  patches  and 
studded  with  small  ha-morrhages.  The  lower  pinkish 
portion  was  surrounded  1)V  a  yellowish  cortex  Jin.  thick, 
which  easily  peeled  off,  leaving  a  pitted  surface.  The 
right  precrural  gland  was  normal. 

The  anterior  seat  of  inoculation  v.  as  occupied  bj'  a  very 
large  tumour  adherent  to  skin,  but  not  ulcerated.  The 
surrounding  tissues  were  extremely  cedematous.  The 
neighbouring  muscle  close  to  the  tumour  contained 
numerous  yellow  nodules  as  large  as  No.  5  shot. 

The  tumour  when  separated  as  much  as  possible  from 
the  surrounding  jiarts  weighed  ,5  lbs.  4  ozs.  and  measured 
9  in.  by  4  in.  by  5i  in.  On  section  the  tmnour  was  found  to 
contain  the  prescapular  gland,  which  resembled  those 
described  above.  The  rest  of  the  tumour  was  made 
up  of  irregular  foci  embedded  partly  in  indurated  muscle 
and  partly  in  dense  white  fibrous  tissue.  In  structure  it 
exactly  resembled  the  postc)if)r  swelling. 


Two  Prepectoral  Glands. — Each  as  large  as  a  golf 
ball,  indurated  and  mottled  pink  and  yellow,  on  section 
were  found  near  the  middle  line  at  the  root  of  the  neck, 
superficial  to  the  deep  fascia. 

Two  Axillary  Glands  were  seen  smaller  than  the  above, 
but  similar  on  section. 

Thorax  : 

The  Pleura. — Along  both  borders  of  ribs  were 
fringes  of  soft  pink  velvety  vegetations,  and  along 
the  right  edge  of  the  vertebral  columns  were 
numerous  irregular  patches  (up  to  ^  in.  in  diameter) 
of  dark  red  velvety  vegetations,  some  of  them  con- 
taining one  or  more  tubercles.  The  diaphragmatic 
surface  was  studded  with  similar  patches  of  velvety 
vegetations. 

There  was  a  good  deal  of  pleural  fluid,  perhaps  one 
pint,  but  it  was  not  measured. 

The  Lungs. — Were  covered  all  over  with  numerous 
hemispherical  projections  up  to  the  size  of  a  pea, 
particularly  numerous  about  the  anterior  and  inferior 
portions  (i.e.,  near  the  first  rib  and  near  the  heart). 
On  section  these  were  seen  to  be  yellowish  tubercle, 
and  the  same  could  be  seen  throughout  the  lung 
substance. 

There  were  a  few  lobules  of  dark  colour  and 
depressed  surface  (?  collapse.)  No  interstitial 
emphysema. 

Tlie  Bronchial  and  Mediastinal  Glands. — Showed 
numerous  tuberculous  nodules  and  foci,  up  to  f  in. 
in  diameter ;  one  bronchial  gland  measurecl  2|  in.  by 
14  in. 

The    long     dorsal   mediastinal    gland  measured 
Gi  in.  by  li  in. 
Heart. — Normal. 
Abdomen  : 

Peritoneum,  Omentum  and  Mesentery. — Showed  no 
sign  of  tubercle. 
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Mesenteric  Glands. — Contained  indurated  patches 
of  paler  tissue  containing  numerous  minute  whitish 
grains.  In  a  cover-slip  preparation  made  from  an 
emulsion  of  one  of  the  patches  numerous  tubercle 
bacilli  were^^found. 

Rectal  Lymphatic  Glands. — Were  similar  in  appear- 
ance and  a  cover-slip  preparation  from  an  emulsion 
showed  tubercle  bacilli. 

Spleen. — Normal  in  size  and  appearance.  On 
Bection  contained  a  few  scattered  tubercles  of  the  size 
of  a  No.  1  shot. 

Liver. — Normal  in  size.  Showed  scattered  yellow- 
ish tubercles  projecting  from  the  surface,  very  vari- 
able in  size.  No  tubercle  baciUi  found  in  emulsion 
of  one  of  these. 

Portal  Gland. — Was  enlarged  and  nodular  from 
tubercles  of  various  sizes  situated  in  its  cortex. 

Kidneys. — Normal  in  appearance  and  size.  On 
section  the  left  was  normal.  The  right  showed  a  few 
patches  of  cortical  congestion  (the  animal  was 
lying  on  its  right  side  at  time  of  death),  and  one 
single  ( ? )  tubercle  just  under  the  capsule.  No  tubercle 
bacilli  found  in  emulsion  made  from  this. 

Suprarenal  Bodies. — Normal. 

Left  Iliac  Gland. — Much  enlarged,  measured  5 J  in. 
by  3  in.  and  weighed  9^  oz.  On  section  about  half  was 
occupied  by  an  indurated  mass,  in  parts  pink  and 
in  parts  yellow,  exactly  resembling  the  afiEected 
glands  already  described ;  but  surrounding  this 
dense  portion  and  divided  from  it  by  a  sharp  line 
of  demarcation,  was  soft  glandular  tissue  containing 
a  few  scattered  yeUow  tubercles. 

Further  out  between  the  left  anterior  superior 


spine  of  ilium  and  the  front  of  the  thigh  was  another 
hard  gland  as  large  as  a  bantam's  egg.  On  section 
this  resembled  those  already  described. 

The  Right  Iliac  Glands. — Did  not  appear  to  be 
affected.  Several  small  glands  between  the  rectum 
and  sacrum  contained  portions  of  paler  denser  tissue 
(up  to  J  in.  in  diameter)  studded  with  yellow  foci. 
Tubercle  bacilli  found  in  emulsion. 

Lumbar  Glands. — Several  were  enlarged  and  con- 
tained yellow  foci. 

The  Pelvic  and  Lumbar  Lymphatics. — Were  diseased. 

Pancreas. — NormaL 

Ovaries  and  Bladder. — Normal. 

Uterus. — Showed  a  single  subperitoneal  tubercle. 
(No  tubercle  bacilli  found  in  it.)    Interior,  normal. 

Thyroid,  Thymus,  Pharynx,  and  Tonsils. — NormaL 

Pharyngeal  Lymphatic  Glands  {^)  were  rather  large; 
emulsion  showed  no  tubercle  bacilli. 

Popliteal  Glands. — Normal. 

The  Mammary  Gland. — Was  surrounded  by  an 
enormous  amount  of  oedema.  The  right  side  showed 
nothing  abnormal,  but  the  left  was  much  enlarged 
and  firmer  than  normal.  On  section  it  was  seen  to 
be  composed  of  yellowish  nodules  set  in  a  loose  con- 
nective tissue. 

The  Supramammary  Glands. — Were  fused  to- 
gether and  sat  like  a  saddle  on  the  top  of  the  mamma. 
The  left  was  three  times  as  large  as  the  right ;  both 
together  weighed  1  lb.  1^  ozs.  On  section  they  were 
pink  and  partly  yellowish,  and  surrounded  by  a  yellow 
capsule  ;  the  tissue  was  studded  with  small  haemorr- 
hages ;  (like  the  precrural  gland  already  described). 
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COW  500. 

Intramammary  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B  II. 

Dose — 10  cc.  into  right  hind  quarter  and  10  cc.  into  left  fore  quarter  (Number  of  bacilli  not  estimated). 

Date— May  17th,  1902. 

Killed — June  18th,  1902,  32  days  after  inoculation. 


Clinical  History. 

The  cow  had  given  birth  to  a  calf  on  April  23rd  (24  days 

'before  the  commencement  of  the  experiment.)  The  calf 
was  separated  from  its  mother  immediately  before  the 
inoculation,  and  not  allowed  to  suckle  her  again  for  24 
hours. 

An  emulsion  made  from  the  fresh  material  of  a  bovine 
gland  (mediastinal)  was  injected  into  two  of  the  quarters 
of  the  udder,  the  total  quantity  injected  being  20  cc.  No 
estimate  of  the  number  of  tubercle  bacilli  contained  in  the 
emulsion  was  made. 

Ten  days  after  the  inoculation  enlargement  of  the  in- 
fected quarters  of  the  udder  was  noticed,  and  by  the  end 
of  the  first  fortnight  both  were  large  and  uniformly  hard. 
The  cow  had  become  thinner,  and  was  o))viously  ill.  Dur- 
ing the  last  week  the  animal  was  generally  lying  on  its 
side,  and  could  not  be  persuaded  to  get  up. 

Temperature. 

During  the  first  two  weeks  there  was  no  alteration  in 
the  temperature.    It  afterwards  rose,  and  remained  above 
:  normal  till  the  end  of  the  experiment. 

POST-MORTEM  EXAMINATION. 

Body.  — Emaciated. 

Mammary  Gland. — Weight  16  kilos. 

There  was  great  disparity  of  size  between  the  opposite 
quarters,  the  left  fore  and  right  hind  being  four  times 
as  large  as  their  fellows.  The  right  hind  was  considerably 
larger  than  the  left  fore.  The  surroimding  connective 
tissue  was  oedematous. 

In  each  of  the  inoculated  quarters  the  milk  sinus  and 
large  ducts  opening  into  it  contained  stringy  yellowish 
white  fibrinous  coagula.  The  mucous  membrane  of  the 
sinuses  and  large  ducts  had  a  granular  appearance  and  was 
congested ;  with  the  possible  exception  of  a  small  piece 
,  of  the  superior  part  of  the  right  hind  quarter,  the  whole 


of  the  two  inoculated  quarters  was  profoundly  abnormal. 
The  gland  tissue  was  abnormally  firm,  showed  an  ab- 
normally distinct  lobulation,  and  was  in  some  parts 
deeply  congested,  especially  towards  the  base  of  the 
quarter.  The  density  diminished  from  the  base  of  the 
teat  ui^wards. 

Supramammary  Lymphatic  Glands. — Both  were  enor- 
mously enlarged  and  together  as  large  as  an  ox  kidney. 
They  were  everywhere  beset  ^vith  caseating  points. 

The  greater  part  of  the  non-inoculated  quarters  was 
normal,  and  <3n  each  side  there  was  a  sharp  line  of  demar- 
cation between  the  healthy  and  the  diseased  tissue,  towards 
the  place  where  the  fore  and  hind  quarters  merge  into 
each  other. 

External  Iliac  Glands. — On  both  sides  were  enlarged  to 
about  four  times  the  normal,  and  the  cortices  were  thickly 
beset  with  miUary  tubercles. 

Mesenteric  mid  Other  Abdominal  Lymphatic  Glands. — 
Normal. 
Lumbar  Glands. — Normal. 
Spleen,  Liver,  Kidneys. — Normal. 
Thorax : 

Dorsal  Mediastinal  Glands. — Normal. 
Bronchial  Glands. — Normal. 

Lxings. — In  both  there  was  extensive  interlobular 
emphysema  throughout  the  whole  lung  tissue  ;  other- 
wise normal. 

A  httle  frothy  mucus  in  bronchi. 

Precrural  and  Popliteal  Glands. — Normal. 

Prescapular  Glands. — Normal. 

Tongue,  Throat  and  Pharyngeal  Li/mphatic  Glands. — 
Normal. 

Heart  and  Pericardium,  Pleura  and  Peritoneum. — 
Normal. 


CALF  50. 

Feeding  experiment— Fed  with  tuberculous  milk  of  Cow  500  for  31  days  and  with  that  of  Cow  18  for  10  days. 
Age — 3|  weeks. 

Killed— October  16th,  1902,  150  days  after  the  experiment  began. 


ABSTRACT  OF  POST-MORTEM  NOTES. 

The  post-mortem  examination  showed  extensive 
tuberculosis  of  the  digestive  tract.  The  small 
intestine  was  riddled  with  ulcers,  wliich  in  places 
were  more  or  less  confluent  for  several  inches  together. 
On  the  peritoneal  surfaces  of  some  of  the  intestinal  ulcers 
were  little  pedunculated  or  sessile  tubercles ;  the  tonsils 


and  nasal  septum  were  tuberculous.  The  IvTuphatic 
glands  connected  with  the  alimentary  canal  were  greatly 
enlarged  and  caseo-calcareous  throughout.  There  were 
numerous  pea-sized  nodules  in  the  liver,  about  two  dozen 
in  the  lungs  and  a  few  (8  to  12)  in  the  spleen. 

Note. — The  full  notes  on  this  animal  are  given  in  "Feed- 
ing experiments  with  the  bovine  tubercle  bacillus  "  page  67.3. 
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GUINEA-PIGS  INOCULATED  WITH  MILK  OF  COW  500. 


Doses  :  Each  pair  of  Guinea-pigs  was  inoculated  with  the  centrifugalised  deposit  of  30  c.c.  of  milk. 


Date  of  Inoculation. 

No.  of  Guinea-pig 
and  Quarter  of 
Udder. 

Weight, 
in 

Grammes. 

Length  of  Life 
in  days. 

Killed  or 
Died. 

Result. 

Intrap. 

Subcut. 

25 

KF.  quarter. 

26 

360 
305 

154 

154 

K 
K 

H. 
H. 

May  17,  1902 
(Before  inoculation). 

LF.  „ 

28  J 

360 
365 

154 

185 

K 
K 

H. 
H. 

29 

RH. 

30 

300 
285 

75 

lot 

K 
D 

H. 

G.T.* 

^LH.  , 

32  J 

530 
405 

185 

137 

K 
K 

H. 
H. 

73. 

>PtF. 

74  J 

450 
570 

122 

146 

K 
D 

G.T. 
G.T. 

June  3,  1902 
(17  days  after  the  inocu- 
lation of  the  Cow). 

■  ''1 

LH. 

76j 
77^ 

;lf. 

78  i 

550 
460 
550 
300 

104 

20 

14d 

o4 

K 
D 
I> 
D 

G.T. 
G.T 
G.T. 
G.T. 

^RH.  „ 

80  J 

330 
570 

34 

52 

D 
D 

G.T. 
G.T. 

/RF.  n 

98  ] 

320 
340 

109 

133 

K 
D 

G.T. 
G.T. 

June  17,  1902. 
(31  days  after  inoculation) 

99^ 
jLH. 

100  J 

101  1 

/LF. 

102; 

310 
270 

250 
350 

63 
46 

118 

78 

D 
D 
D 
D 

G.T. 
G.T. 
G.T. 
G.T. 

103  \ 

)RH.  „ 

104  J 

260 
300 

48 

20 

D 
D 

S.T. 
G.T. 

*  The  distribution  of  the  lesions  found  on  post-mortem  examination  of  Guinea-pig  30  suggested  alimentary  infection. 
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HEIFER  14. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B  IL 

Dose— 20  CO.    10  cc.  in  front  of  left  shoulder  and  10  cc.  in  left  groin.    (Number  of  tubercle  bacilli  not  estimated.) 

Date— May  17th,  1902. 

Killed — When  gravely  iU,  June  21st,  1902.    35  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  and  in  the  left  groin  on  May  17tli,  1902. 
Four  days  later  at  each  seat  of  inoculation  there  was 
a  swelling  about  the  size  of  a  hen's  egg. 

On  May  24th,  7  days  after  inoculation,  the  anterior 
tumour  was  diffuse,  tender,  and  as  large  as  one's  outspread 
hand ;  the  posterior  tumour  was  hard  and  localised 
and  not  particularly  tender. 

Both  swellings  became  very  much  larger  and  there 
was  marked  oedema  of  the  dewlap,  extending  from  the 


anterior  sweUing,  and  of  the  abdominal  wall  extending 
from  the  posterior  sweUing';  on  June  6th,  1902,  the  latter 
ulcerated,  discharging  serous  fluid.  The  prescapular 
and  precrural  glands  became  much  enlarged. 

Signs  of  ill-health  were  first  noticed  on  May  28th, 
1 1  days  after  inoculation  ;  the  heifer  was  quieter  and 
showed,  after  lying  down,  a  great  disinclination  to  get  up. 

Acute  illness  rapidly  supervened  and  she  became  very 
thin  and  emaciated. 

The  temperature  was  high  four  days  after  inoculation 
and  remained  continuously  high  during  the  remainder 
of  the  experiment. 


Temperafurp. 


IT 


MAY 

22.  27 


JUNE 


ZJ 


41 


40 


29 


i 


POST-MORTEM  EXAMINATION. 

The  Posterior  Seat  of  Inoculation. — Was  occupied  by  a 
large  mass  of  caseous  tubercle  breaking  down  near  the 
skin.  The  mass  measured  .3;'  in.  by  2^  in.  and  was 
adherent  to  the  skin  which  was  infiltrated  and  showed  an 
opening  of  ulceration  about  1  in.  in  diameter.  In  the 
front  of  the  mass  the  greatly  enlarged  precrural  gland, 
4  in.  by  2  in.,  was  uniformly  infiltrated  by  caseous  tul)ercle, 
Between  the  precrural  gland  and  the  local  lesion  were 
several  masses  of  caseous  tubercle,  the  largest  1  in.  in 
diameter.  The  mass  at  the  seat  of  inoculation  and  the 
gland  were  united  by  greatly  thickened  and  oedematous 
connective  tissue. 

The  Anterior  Seat  of  Inoculation. — Was  occupied  by  a 
large  flattened  mass  about  12  in.  in  diameter  and  4  in. 
or  more  in  thickness.  On  section  the  mass  showed  vei'y 
numerous  areas  of  caseating  tubercle,  the  largest  of  which 
was  1  in.  in  diameter  and  the  smallest  about  1  mm.  Be- 
tween the  caseous  masses  was  greatly  thickened  white 
tough  connective  tissue  ;  the  tissue  aroimd  the  tumour 
■was  very  cedematous. 

The  Left  Prescapvlar  Gland. — Was  surrounded  l^y  the 
previously  described  caseous  mass  as  well  as  by  greatly 
thickened  connective  tissue.  It  was  about  three  times 
the  normal  size,  measuring  about  3 J  in.  in  length  by  2  in . 
in  breadth.  Large  areas  of  the  gland  were  yellow  and 
caseous  ;   no  individual  tubercles  were  seen. 

Left  Axillary  Gland. — Enlarged  to  three  or  four  times 
normal  size,  in  a  condition  of  firm  caseation. 
Right  Axillary  Oland. — Normal. 

Right  Prescapular  Gland. — Somewhat  enlarged  but  no 
tubercles  visible. 

Thorax  : 

Pleura. — Both  side  of  thorax  showed  lines  of  slight 
"grapy"  bodies  along  the  intercostal  spaces,  villous 
and  pink  in  appearance. 

Lungs. — The  surface  of  the  lungs  was  studded  with 
innumerable  projecting  sub-pleural  nodules  2  to 
o  mm.  in  diameter  ;  they  were  firm  and  yellowish 
in  colour  and  were  most  numerous  in  the  upper 
three-fourths.  On  section  there  was  a  similar  con- 
dition in  the  substance ;  both  lungs  were  alike  ; 
round  a  few  of  the  nodule-;  were  a  few  dark  areas 
of  collapse  and  broncho-pneumonia. 

The  Bronchial  Glands. — On  both  sides  and  the 
mediastinal  glands  were  enlarged  to  three  times  the 


normal  size,  and  the  cortices  of  all  of  them  were 
crammed  with  grey  tubercles. 
Pericardium  and  Heart. — Normal. 

Abdomen  : 

Omentum. — Contained  a  few  large  masses  about 
/.J  in.  to  I  in.  in  size. 

Spleen. — Thei-e  were  a  few  tubercles  on  capsule ;  on 
section  fairly  numerous  discrete  tubercles  were  seen, 
these  were  firm  and  yellowish  in  centre. 

Liver. — Showed  on  surface  and  on  section  through 
the  substance  miliary  tubercles,  some  white  and  some 
yellow,  varying  in  size. 

Gall  Bladder. — Normal  and  contained  a  small 
(luantity  of  greenish  bile. 

Kidneys. — Showed  sparsely  scattered  tubercles  of 
various  sizes  projecting  through  the  cortex  and 
also  into  the  substance  of  the  kidney. 

Right  Iliac  Gland. — Normal  in  size  but  showed 
one  or  two  doubtful  points  about  the  size  of  mustard 
seeds. 

Left  Iliac  Gland. — Four  times  the  normal  size  ; 
cortex  filled  with  tubercles. 
Tongue,  Larynx,  and  Pharynx. — Normal  in  appearance. 
Mamma. — Normal. 

Left  Supramammary  Gland. — Enlarged,  yellow,  and 
caseous. 

Right  Supramammary  Gland. — Enlarged,  at  one  part 
yellow  and  caseous.  There  was  no  thickening  of  the 
mammary  gland  which  was  elementary. 

Popliteal  Glands. — On  both  sides  were  normal. 
M icroscopical  Examination  {Smear  Preparations). 

Lung. — Tubercle  bacilli. 

Local  Tumour  {Anterior). — Tubercle  bacilh. 

Local  Tumour  {Posterior). — Tubercle  bacilli. 

Omentum. — Tubercle  bacilli. 

Right  Prescapular  Gland. — Tubercle  bacilli. 

Left  Bronchial  Gland. — Tubercle  bacilli. 

Right  Supramammary  Gland. — Tubercle  bacilli. 

Spleen. — -Tubercle  bacilli. 

Guinea-pigs  Inoculated. 
Three  guinea-pigs   inoculated  with   emulsions  made 
from  the  prescapular  and  precrural  glands  died  of  tuber- 
culosis. 
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COW  4. 

Intramammary  inoculation  of  emulsion  of  bovine  lung. 

Dose — 10  cc.  into  left  fore  quarter  and  10  cc.  into  right  hind  quarter. 

Date— May  17th,  1902. 

Killed— June  20th,  1902.    34  days  after  inoculation. 


Clinical  History. 

On  the  13th  of  April,  four  days  before  the  commence- 
ment of  the  experiment,  the  cow  gave  birth  to  a  calf 
(No.  22).  The  calf  was  separated  from  its  mother  just 
before  the  inoculation,  and  allowed  to  suckle  again  twenty- 
four  hours  later. 

The  cow  was  inoculated  on  May  17th,  an  emulsion  made 
from  the  fresh  material  of  Virus  B.  II.  (tuberculous  bovine 
lung)  being  injected  into  two  of  the  quarters  of  the  udder. 
The  total  quantity  injected  was  20  cc,  but  the  number 
of  tubercle  bacilli  contained  in  the  emulsion  was  not 
estimated. 

The  taking  of  samples  of  milk  from  each  quarter  before 
the  injection  was  by  mistake  omitted,  but  an  hour  and 
a  half  later  the  teats  and  udder  were  washed  with  a  sol- 
ution of  Lysol  (1"5  per  cent.)  followed  by  washing  with 
sterilished  water  to  remove  all  possible  external  con- 
tamination from  the  emulsion.  Milk  was  then  drawn 
from  the  non-inoculated  quarters,  the  first  quantity  of 
the  milk  so  drawn  being  rt  jected.  The  remainder  of  the 
mUk  was  injected  into  guinea-pigs,  two  being  inoculated 
subcutaneously  and  two  into  the  peritoneal  cavity.  One 
of  the  guinea-pigs  died  at  the  end  of  143  days,  one  was 
killed  after  136  days  and  the  other  two  were  killed  after 
144  days.  In  none  of  the  four  was  any  tuberculosis 
found  on  post-mortem  examination. 

Ten  days  after  the  commencement  of  the  experiment 
the  injected  quarters  of  the  udder  were  definitely  larger 
than  the  other  but  the  general  condition  of  the  cow  was 
not  obviously  altered.  By  the  24th  day  there  was 
marked  cedema  of  all  four  quarters  of  the  udder,  extending 
to  the  margin  of  the  thorax,  and  both  precrural  glands 
were  enlarged. 

A  few  days  before  death  the  animal  was  very  ill.  On 
the  morning  of  the  19th  she  was  found  lying  down.  The 
right  horn  was  worn  apparently  from  violent  rubbing  on 
the  ground,  and  there  was  a  bruise  under  the  jaw.  Later 
in  the  day  an  internal  squint  was  noticed,  the  head  was 
much  retracted  and  from  time  to  time  there  were  con- 
vulsive movements  of  the  legs.  The  cow  was  quite 
conscious  and  breathing  deeply  and  easily.  She  was, 
however,  obviously  very  ill,  and  was  therefore  killed. 

Temperature. 

The  temperature  remained  normal  for  the  first  eight 
days  after  inoculation.  It  then  rose  and  on  the  13th  and 
14th  days  was  41.2.  There  was  then  a  gradual  and 
slight  fall  till  the  end  of  the  experiment,  with  a  sudden 
fall  on  the  last  two  days  to  normal. 

POST-MORTEM  EXAMINATION. 
There  was  much  oedema  around  and  in  front  of  the 
mammary  gland  extending  to  the  margin  of  the  thorax. 
The  cedema  fluid  was  dark  in  colour  (yeUow)  and  that 
which  ran  out  on  to  the  dishes  clotted. 


Mammary  Gland.— VJe\ght,  14  kilos. 

Non-Infected  Quarters. — Of  a  pale  cream  colour,  not 
obviously  abnormal,  but  on  close  inspection  the  left 
hind  quarter  was  firmer  and  more  distinctly  lobu-^ 
lated. 

No  tubercles  or  caseation  observed. 

Injected  Quarters. — Enormously  enlarged,  solid  and' 
firm  throughout,  showed  a  mass  of  tuberculous- 
granulation  tissue  commencing  to  caseate.  Lobu- 
lation well  marked.  Milk  sinuses  filled  with  yellow 
coagula,  their  walls  covered  with  tubercles. 

Precrural  Glands : 

Bight. — Enlarged,  numerous  tubercles.  Contained 
an  irregular  cavity  full  of  dark  clot. 

Left. — Enlarged,  numerous  tubercles. 
Supramammary  Glands : 

Right. — Enlarged,  full  of  tubercles,  contained' 
a  cyst  as  large  as  a  pigeon's  egg  full  of  soft  pale  clot 
and  serum.    Wall  of  the  cyst  covered  with  tubercles. 

ie/i.— Enlarged  (weight  370  g,),  full  of  tubercles 
beginning  to  caseate. 

External  Iliac  Glands. — Much  enlarged.    Whole  of 
cortex  tuberculous.  (Right  220;  Left  310  grammes.) 
Uterus  and  Ovaries. — -Normal. 

Kidneys. — Left  normal.  Right  normal  except  for 
a  few  small  cysts. 

Suprarenals. — Normal. 

Spleen. — Normal. 

Pancreas. — Normal. 

Liver. — Normal. 

Lungs. — Some  interstitial  emphysema  with  patches  of 
collapse.  General  appearance  on  section  fairly  normal, 
but  some  of  the  lobules  were  marked  with  a  pale  mottHng. 
Left  bronchial  gland  showed  early  tubercles.  Tubercle 
bacilli  found  in  secretion. 

Bronchial  Glands. — Tuberculous;  tubercle  bacilli 
present. 

Heart. — Normal. 

Tongue,  Pharynx,  and  Pharyngeal  Glands. — Normal. 
Pleura,  Pericardium,  Peritoneum. — Normal. 
Stomach,  Intestines  (Exterior). — Normal.    Interior  not- 
examined. 

Brain  and  Membranes. — Normal 
Various  Lymphatic  Glands  : 
Prescapular.  — Normal. 
Popliteal. — Normal. 

Mesenteric,  Lumbar,  Hepatic. — Normal. 


CALF  22. 

Fed  with  milk  of  Cow  4  for  34  days  (for  full  notes  see  page  673.) 
Killed— May  16th,  1903,  365  days  after  the  experiment  began. 


ABSTRACT  OF  POST-MORTEM  NOTES. 
Caseo-calcareous  nodules  were  found  in  all  the  Peyer's 
patches,  some  of  those  in  the  ileum  being  ulcerated ;  there 
was  a  caseating  nodule  on  the  palate,  caseous  nodules  in 
the  submaxillary  and  pharyngeal  glands,  encapsuled  caseo- 
calcareous  nodules,  jfy-f  in.  in  diameter,  in  the  mesenteric 
glands,  and  two  nodules  on  the  surface  of  the  liver ;  the 
portal  and  thoracic  glands  were  slightly  affected ;  all  other 


organs  and  glands  were  normal,  except  the  right  pre- 
scapular gland,  which  contained  a  few  tubercles. 

Animals  Inoculated. 

Nodules  were  removed  from  six  of  the  mesenteric  glands 
and  emulsified  with  60  cc.  sterile  salt  solution. 

Calf  114,  Jersey  Heifer  66,  Shorthorn  Heifer  100, 
were  inoculated  subcutaneously,  each  with  10  cc.  of  the- 
emulsion. 
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GUINEA-PIGS  INOCULATED  WITH  -MILK  OF  COW  4. 


Doses  :  30  c.c.  of  the  milk  from  each  (juarter  were  centrifugalised  and  the  deposit  inoculated  into  two  guinea-pigs. 


Date  of  Inoculation. 

No.  of  Guinea-pig 
and  Quarter  of 
Udder. 

Weight 
in 

Grammes. 

Killed  or 

Length 

of  Life. 

Result. 

Died. 

Intrap. 

Subcut. 

May  17,  1902. 

(This  series  of  guinea- 
pigs  was  inoculated  from 
the  control  quarters  shor- 
tly after  the  inoculation 
ot  the  cow  (see  cow  4.) 

33| 

>RF.  quarter. 
34] 

35| 

Ilh. 

36] 

D 
K 
K 
K 

144 
144 

143 
137 

No 

Tuljerculo.sis. 
Healthy. 

Healthy. 

Healthy. 

631 
64  j 

300 
290 

K 
K 

148 

148 

Healthy. 
Healthy. 

May  2^  1902. 

(12  days  after  the  cow 
was  inoculated.) 

65| 

-  LH. 

66] 

671 

[  LF. 
68] 

290 
280 
2b0 
250 

K 
K 
D 
D 

106 
45 

106 
71 

G.T. 
Healthy. 
G.T. 
G.T. 

691 
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SHORTdORN  HEIFER  100. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  mesenteric  glands  of  Calf  22. 
Dose — 10  cc.  containing  about  1,330-  tubercle  bacilli. 
Date— May  16th,  1903. 
Weight— 3  o  ,vts.  6  qrs.  20  lbs. 

Killed — September  15th,  1903.    122  days  after  inoculation. 


Clinical  History. 

The  heifer  wps  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  May  16th,  1903. 

A  fortnight  after  inoculation  there  was  an  indefinite 
subcutaneous  thickening  measuring  2  in.  by  1  in. 

On  June  Gth,  3  weeks  after  inoculation,  the  swelling 
was  more  definite  and  larger,  measuring  .5  in.  by  3  in.  ; 
the  skin  was  adherent  to  it  and  a  little  puckered  ;  from 
the  upper  extremity  there  was  a  nodular  outgrowth  which 
subsequently  became  completely  separated  from  the 
main  mass  ;  the  prescapular  gland  was  distinctly  en- 
larged. 

The  local  tumovir  remained  stationary  in  size  for  some 
time  and  then  began  to  diminish.  The  prescapular  gland 
grew  much  larger,  measuring  on  June  30th,  6  in.  in  long 
diameter  ;  it  was  difficult  to  measure  on  account  of  the 
large  amount  of  surrounding  fat.  Towards  the  end  of 
the  experiment  it  showed  a  distinct  diminution  in  size. 

No  signs  of  ill-health  were  noticed  until  after  the  tuber- 
culin test  on  July  8th  ;  this  produced  a  severe  reaction, 
both  local  and  general,  and  the  temperature  was  high 
for  four  days  ;  the  animal  seemed  to  recover  from  the 
effects  of  this  inoculation  very  slowlj'  and  was  unwell- 
looking  for  several  weeks  afterwards. 

The  temperature  was  practically  normal  during  the 
first  41  days,  except  for  one  quick  rise  to  39 '6.  It 
rose  again  from  39'3°C.  on  the  41st  day  to  40'2°C.  on 
the  43rd,  falling  quickly  to  the  normal.  During  the 
month  of  July  and  first  few  days  of  August  there  was 
(after  the  first  tuberculin  test)  a  period  of  irregular 
pyrerdi,,  maximum  40-3°C. ;  s  xbsequently  the  tempera- 
ture was  practically  normal. 

Tuberculin,  Tests. 

Jn\y  8th,  1903.    53  davs  after  inoc  ilation. 
Positive.    Rise  of  temperature — 2*4°C. 

The  temperature  was  high  for  four  days  and  a  very 
large  cedematous  swelling  developed  at  the  seat  of  inocu- 
lation of  the  tub?rcalin. 

September  4th,  1903.    Ill  days  after  inoculation. 
Positive.    Rise  of  temperature — 2'1°C. 

September  11th,  1903.    118  days  after  inoculation. 
Positive.    Rise  of  temperature — 2 'PC. 

Weights. 

from  May  19th,  1903,  to  June  23rd.  1903,  there  was 
a  gain  in  weight  of  15  lbs.  ;  from  June  23rd  to  July  21st. 
there  was  a  loss  in  weight  of  1  qr.  13  lbs.  ;  subsequently 
there  was  a  steady  increase. 

cwt.  qrs.  lbs. 

May  19th,  1903  -       -       -       -    6       2  26 
June  2.3rd,  1903         -       -       -    6       3  13 
July  21st,  1903  .       -       -       -    6       2       0  - 
September  15th,  1903        -       -    7       1  15 

Gain  in  weight  during  the  experiment — 2  qrs.  2  lbs. 

POST-MORTEM  EXAMINATION. 

Carcass  very  well  noiirished — fat  everywhere  abundant. 

At  the  seat  of  Inoculation. — There  was  a  flattened  sub- 
cutaneous thickening  4  in.  by  2|  in. 

On  section  the  tumour  was  tour-tenths  of  an  inch  thick, 
and  consisted  of  dense  fibroid  tissue  beset  with  yellow 
calcareous  tubercles  ;  at  the  anterior  superior  angle 
there  was  a  small  partially  detached  mass  of  similar  tissue. 

Left  Prescapular  Gland. — Weighed  3  ozs.  and  measured 
in.  in  length  and  IJ  in  in  br  adth  ;  in  the  cortex  of  the 
upper  half  there  were  thi3e  caseous  nodules,  very  gritty 
from  calcification  and  numerous  minute  calcareous 
grains.  The  gland  ti  sue  in  this  part  was  firm,  and  the  cut 
surface  was  granvlar.  There  seemed  to  be  an  increased 
amount  of  interstitial  tissue ;  the  lower  part  of  the  gland 


had  a  normal  appearance,  except  for  an  occasional  cal- 
c.xreous  particle. 

Ri'jht  Prescapu^a'-  G'and. — Weighed  2^  ozs.  On  section 
the  tissue  Avas  oedemators,  and  showed  a  few  petechial 
haemorrhages. 

In  the  sulcus  between  the  second  and  tliird  stomach 
there  was  a  h"rd  nodule  the  size  of  a  walnut,  firmlj'  ad- 
herent to  the  stomach  wa'l.  On  section  ther3  were  seen 
small  purulent  foci  in  a  sponge-work  of  soft  fibrous  tissue  ; 
the  nodule  had  a  thick  fibrous  capsule. 

A  hdomen. 

Gastric  Glands,  Mesinteric  Glands,  Colic  Glands, 
Intestines,  Omentum,  Peritoneum.— l^ormsbl. 

Liver. — Weighed  13  lbs.  12  ozs.  On  the  anterior  surface 
in  the  depression  between  the  right  and  left  lobes  there 
was  a  band  4  in.  by  |  in.  of  firm  flattened  vegetations 
slenderly  attached  to  the  capsule.  Over  the  centre  of  the 
left  lobe  there  was  an  irregular  group  of  similar  vegetations. 
Rows  of  vegetations  were  seen  also  along  the  Une  of 
attachment  of  the  suspensory  ligament  and  on  the  Uga- 
ment  itself.  On  the  surface  of  the  left  lobe  of  the  liver 
vegetations  in  every  stage  of  development  were  seen, 
from  a  just  visible  rounded  translucent  granule  to  a 
flattened  vegetation  two-fifths  of  an  in.  in  diameter.  The 
surface  of  the  right  lobe  was  smooth. 

Beneath  the  capsule  of  the  liver  there  were  seen  several 
collections  (seven  on  the  upper  and  on  one  the  lower 
surface)  of  small  yellow  foci,  the  largest  J  in.  in  diameter 
and  extending  a  quarter  of  an  in.  into  the  substance.  They 
were  not  gritty  to  the  touch,  but  caused  a  distinct  roughen- 
ing on  the  surface. 

On  the  under  surface  of  the  liver  there  were  two  small 
rounded  white  tubercles. 

Sparsely  scattered  throughout  the  parenchyma,  some 
visible  through  the  capsule,  were  pinhead  sized  yellow 
tubercles,  gritty  from  calcification. 

Hepa'.ic  Glands. — In  the  cortex  of  two  of  the  hepatic 
glands  there  was  a  small  calcareous  tubercle ;  a  third  gland 
was  normal. 

Spleen. — Weighed  1  lb.  10  ozs.  On  the  surface  there 
were  a  few  small  vascular  tufts.  The  substance  of  the 
spleen  contained  not  more  than  six  yellow  calcareous 
tubercles,  the  size  of  a  No.  4  shot.  The  Malpighian  cor- 
puscles were  very  prominent. 

Sup  a'enal  Bodies. — In  the  cortex  of  the  right  supra- 
renal, extending  slightly  into  the  medulla,  was  a  small 
rounded  caseo-calcareous  tubercle.  The  left  suprarenal 
was  normal. 

Kidneys. — In  tlie  cortex  of  the  right  kidney,  imme.iiately 
under  the  capsule,  were  seen  four  pearly-white  rounded 
bodies,  the  size  of  mustard  seeds.  They  were  not  hard 
to  the  touch,  and  showed  no  central  cassation. 

One  similar  body  was  in  the  cortex  of  the  left  kidney. 

Diaphrajn. — O.i  the  abdominal  surface  of  the  diaphragm, 
on  the  left  side,  there  were  continuous  plaques  of  dirty 
red  vegetations,  in  the  midst  of  which  in  several  places 
were  little  greyish  yellow  tubercles. 

The  upper  part  of  the  left  pillar  of  the  diaphragm,  and 
the  central  tendon,  carried  two  reddish  mushroom-like 
growths  half  an  inch  in  diameter  ;  near  the  latter  especi- 
ally were  numerous  vegetations  :  small  tufts  were  seen 
on  every  part  of  the  central  tendon. 

Thorax. 

Pleura. — Rows  of  reddish  growths  were  arranged  along 
the  upper  and  lower  margins  of  the  ribs,  particularly  on 
the  right  side  ;  some  of  the  growths  were  soft  and  villous- 
hke.  containing  here  and  there  httle  hard  tubercles ; 
others  were  firm  and  flattened. 

Lungs. — On  the  surface  and  throughout  the  parenchyma 
of  the  lungs  were  small  tubercles,  for  the  most  part  com- 
pletely calcified  (.some  of  the  tubercles  were  represented 
solely  by  calcareous  grains).    The  majority  of  the  tuber- 
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cles  were  not  larger  than  a  wheat  grain,  but  some  attained 
the  dimensions  of  a  small  pea,  the  latter  sliowing  a  series 
of  calcareous  grains.  When  the  fingers  were  passed  over 
the  cut  surface  of  the  lung,  numbers  of  sharp  gritty  par- 
ticles were  felt,  the  particles  being  often  more  easily 
felt  than  seen.  The  tubercles  were  more  numerous  in 
the  posterior  lobes  than  the  anterior,  lying  on  an  average 
(in  the  former)  about  half  an  inch  apart  ;  some  of  the 
surface  tubercles  were  capped  by  vascular  tufts. 

On  the  upper  surface  of  the  right  posterior  lobe  there 
^va,s  a  reddish  flat  pedvmculated  growth  two-fifths  of  an 
inch  in  diameter ;  similar  growths  were  seen  on  the 
imder  surface  of  the  right  anterior  lobe  and  on  the  anterior 
surface  of  the  right  po.steiior  lobe.  In  the  latter  place, 
where  the  two  lobes  were  in  contact,  plaques  of  reddish 
vegetations  occurred  on  both  surfaces. 

A  thick  carpet  of  vegetations  covered  the  pleura  over 
the  root  of  the  right  lung,  and  to  a  less  extent  that  over 
the  aorta. 

At  intervals  around  the  margins  of  the  lungs  were  firm 
reddish  fringes  containing  here  and  there  small  nodules  ; 
vascular  fringes  were  also  seen  along  the  lines  of  the  inter- 
lobular septa,  chiefiy  on  the  diaphragmatic  surfaces  of 
the  posterior  lobes.  In  the  midst  of  the  thinned-out 
portions  of  both  posterior  lobes  (four  in  the  right  and 
three  in  the  left)  were  some  nodules  varying  in  size  from 
i\  kidney  to  a  garden  bean  ;  one  nodule  was  visible  beneath 
the  pleura  as  a  reddish  hepatised  area.  On  section  two 
had  each  a  central  cavity,  containing  thick  viscid  yellow 
pus.  and  a  wall  of  fibrous  and  granulation  tissue  :  the 
others  consisted  of  granulation  tissue  and  small  purulent 
foci. 


Thoracic  Glands. — The 
measured  6i  in.  by  21  in. 


long  caudal  mediastinal  gland 
;  the  tissue  was  firm  and  the  cut 


surface  granular  ;  in  the  cortex  were  numerous  scattered 
calcareous  grains. 

The  other  mediastinal  and  the  bronchial  glands  seemed 
slightly  enlarged,  and  on  section  showed  similar  calcareous 
particles. 

A  continuous  layer  of  slightlv  raised  reddish  vegetations 
covered  the  pericardia]  refiection  over  the  great  vessels. 

Myocirdiam,  Endocirdium.- — -Normal. 

Tongue,  Pharynx.  Tonsils,  (Esopliagus,  Intestines,  Gastric 
Glandi,  Mesenteric  Glands,  Colic  Glands,  Maminary  Glands, 
Ovaries,  etc. — Normal. 

Other  Lymphatic  Glands  : 

Prepectoral,  Right  and  Left  Axillary,  Cervical, 
Precrural.  Popliteal,  Gluteal,  Ischiatic,  Iliac,  Lumbar, 
Submaxillary,  Refro-Pliaryngeal,  Supramanimary. — 
Normal. 

Microscopical  Examination  {Smear  Preparations). 
Left  Prescapular  Gland  ] 
Kidney  V    Tubercle  bacilli. 

Right  Suprarenal  J 

Liver  (small  yellow  foci),  "j 

Lung  Nodule  [      i.t    .  ,      i   i,  -n- 

Stomach  Nodule  )  ^^^^^'^^^  bacidi. 

Local  Tumour  ) 

Guinea-pigs  Inoculated. 

With  emulsion  from  left  Prescauular  Gland  : 

No.  572.  (S.);  No.  573.  (S.').  Died  of  general 
tuberculosis  in  39  and  31  days  respectively. 

No.  574.  (I.);  No.  575.  (I.).  Died  of  tuberculosis 
in  27  and  26  days  respectively. 

No.  57fi.  With  an  emulsion  made  from  one  of  the 
collections  of  yellow  foci  in  the  liver,  remained  healthy. 
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CALF  114. 

Intramuscular  inoculation  of  an  emulsion  made  from  the  mesenteric  glands  of  Calf  22. 
Dose  —10  c?.,  cD:it-iiaiag  about  1,333  tuberole  bacilli. 
Dlte— May  16th,  1903. 
Weight— 1  cwt.  1  qr.  8  lbs. 

Killed— October  23rd,  1903.    160  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  on  the  left  side  of  the  neck 
on  May  16th,  1903,  the  material  being  unintentionally 
introduced  between  the  muscles. 

Three  weeks  after  inoculation  a  deeply  situated  firm 
elongated  swelling,  mjasuring  3|  in.  by  in.,  was  felt 
in  front  of  the  left  shoulder,  the  skin  was  freely  movable 
over  it ;  the  prescapular  gland  was  slightly  enlarged. 

The  swelling  became  larger  and  measured  on  July 
7th,  1903,  52  days  after  inoculation,  about  6  in.  in  length 
by  2\  in.  in  breadth  ;  the  margins  of  the  tumour  were 
not  well  defined  and  it  was  difficult  accurately  to  measure 
its  dimensions. 

The  tumour  then  diminished  slightly  in  size  ;  the  pre- 
soapular  gland  on  July  23rd,  1903,  was  not  appreciably 
enlarged.  The  general  health  of  the  animal  was  unaffecte d 
by  the  inoculation. 

Weights. 

There  was  a  steady  progressive  increase  in  weight. 


cwt.  qrs.  lbs. 

May  19th,  1903  --.-  1  1  8 
October  20th,  1903     -       -       -    2       3  14 

Gain  in  weight,  1  cwt.  1  qr.  8  lbs. 

Average  weekly  increase,  7'9  lbs. 

Temperature. 

The  temperature  rose  from  38  "9°  C.  on  the  17th  day  to 
39-8°  C.  on  the  19th;  it  then  fell,  and  on  the  22nd  was 
normal. 

It  remained  normal  during  the  remainder  of  the  experi- 
m3nt  except  for  four  quick  rises,  one  to  40*4°  C,  towards 
the  end  of  the  experiment. 

Tuberculin  Tests. 

July  8th,  1903.  53  days  after  inoculation.  Positive. 
Rise  of  temperature  2*1°  C. 

October  21st,  1903.  158  days  after  inoculation.  Posi- 
tive   Rise  of  temperature,  1"8°  C. 


POST-MORTEM  EXAMINATION. 


Carcass. — In  moderately  good  condition. 

Local  Lesim — On  reflecting  the  skin  covering  the  left 
side  of  the  neck,  the  subcutaneous  tissues  were  found  to 
be  free  from  tubercle.  On  removing,  however,  a 
superficial  muscls,  an  indurated  tuberculous  mass  was 
exposed  \ying  just  under  the  anterior  edge  of  the  scapula. 

The  lesion  had  invaded  and  was  entirely  situated  in 
one  of  the  deep  muscles.  The  part  immediately  beneath 
the  aponeurosis  formed  a  layer  of  confluent  yellow  nodules, 
whilst  that  part  in  the  body  of  the  muscle  (about  an  inch 
thick)  was  composed  of  fibrous  tissue  beset  with  yellow 
tubercles,  ranging  in  size  from  a  pin-head  to  a  large  pea  ; 
many  of  the  noiules  were  distinctly  gritty  in  their 
central  parts.  Superficially  the  growth  in  the  length 
of  the  muscle  measured  five  inches  ;  its  transverse  measure- 
ment for  the  lower  two  inches  of  its  length  was  three  and 
a  half  inches  ;  for  the  upper  three,  one  inch. 

Left  Prescapular  Gland. — Was  not  appreciably  enlarged 
(measured  2  in.  by  1  in.)  ;  on  section  it  showed  in  the 
cortex  a  calcified  nodule  ^  in.  by  J  in.,  and  two  yellow 
calcareous  tubercles,  the  size  of  a  small  pea. 

Prepec'o  G  a  ds. — One  left  prepectora'  gland  con- 
tained three  calcareous  grains,  each  the  size  of  a  mustard 
seed  ;  a  second  prepectoral  gland  was  normal. 

Just  within  the  anterior  opening  of  the  thorax,  on  the 
left  side  of  the  trachea,  there  was  a  hard  gland,  1^  in.  by 
in.  by  |  in.,  which  on  section  showed  a  thickened 
capsule  and  caseous  contents,  very  gritty  from  calcifica- 
tion. 

Two  or  three  other  small  glands  at  the  opening  of  the 
thorax  resembled  the  mediastinal. 

Left  Axillary  Gland. — Normal. 

The  subcutaneous  tissues  at  the  seat  of  inoculation  of 
the  tuberculin  on  the  right  side  of  the  neck  were  thickened, 
congested,  and  infiltrated  with  oedema  fluid  ;  the  under- 
lying muscle  and  the  tissues  around  the  prescapular 
and  prepectoral  glands  on  the  same  side  were  also  oede- 
matous. 

Right  Prescapular  Gland. — Was  enlarged,  measuring 
2|  in.  by  \\  in.  by  |  in.  ;  on  section  it  was  very  cedematous, 
and  showed  throughout  numbers  of  petechial  haemorrhages. 
No  tubercle. 

Right  Prepectoral  Glands. — Were  also  slightly  cede- 
matous. 

Csrvical  Glaids. — A  gland  in  the  middle  of  the  neck,  on 
the  right  side  of  the  trachea,  was  enlarged  to  the  size 


of  a  filbert,  and  cedematous.  The  gland  on  the  opposite 
side  was  half  that  size.    Both  were  free  from  tubercle. 

Abdomen. 
Omentum  and  Peritoneum. — Normal. 

Spleen. — Weighed  twelve  ounces.  Not  obviously  en- 
larged ;  normal  on  the  surface  ;  contained  in  its  paren- 
chyma about  twelve  yellow  calcareous  tubercles,  ranging 
in  size  from  a  pin-head  to  a  small  pea. 

Liver. — On  the  anterior  surface  of  the  liver,  beneath 
the  capsule,  embedded  in  the  sub^/  ance,  two  nodules  the  size 
of  small  peas  were  seen  ;  one  projected  slightly  and  had 
a  flattened  surface  :  they  were  greyish  white,  with  yellow 
gritty  centres.    Elsewhere  the  liver  was  normal. 

Hepatic  LymplMtic  Glands. — Not  enlarged.  Two  con- 
tained small  yellow  calcareous  tubercles.  Two  small 
glands  were  normal. 

Gall  Bladder. — Normal. 

Right  Kidney  (10  ozs.).  Left  Kidney  (11  ozs.). — Normal 
on  surface  and  on  section. 

Suprarenal  Bodies,  Gastric  Glands,  Mesenteric,  and 
Colic  Glands. — Normal. 

Intestines. — Normal  throughout. 

Thorax. 

Pleura. — The  vascular  fringes  on  the  central  tendon 
of  the  diaphragm  were  slightly  more  pronounced  than 
normal,  but  contain'cd  no  tubercles. 

Along  the  margins  of  several  of  the  ribs,  chiefly  on  the 
left  side,  there  were  some  soft  pale  granulations,  a  few 
of  which  contained  little  grey  tubercles. 

Lungs. — Projecting  from  the  dorsal  surface  of  the  left 
cephalic  lobe  there  were  three  firm  greyish  mushroom- 
like  growths  with  considerably  over-hanging  margins  ; 
two  equal  in  size,  half  an  inch  in  diameter,  the  third  a 
quarter  of  an  inch  in  diameter.  A  nodule  the  same  size 
as  the  latter  was  seen  on  the  under  surface  of  this  lobe. 
On  section  they  were  yellow  and  calcareous  in  their  cen- 
tral parts. 

There  were  two  similar  growths  in  the  right  lobe  ; 
one,  very  congested,  three-quarters  of  an  inch  long  and 
one- third  of  an  inch  broad  ;  the  other  a  quarter  of  an  inch 
in  diameter. 

Scattered  around  the  growths  first  described  there 
were  about  a  dozen  grey  tubercles,  in  size  from  a  small 
shot  downwards.  These  were  all  on  the  surface,  in 
some  cases  loosely  attached,  and  sprang  from  the  inter- 
lobular septa.  Immediately  beneath  the  pleura  in 
that  lobe  there  were  two  grey  tubercles  4  mm.  in  dia- 
meter, yellow  and  calcareous  in  the  ceutce ;  a  similar 
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tubercle  was  seen  in  the  left  posterior  lobe  and  in  the 
right  middle  lobe. 

In  the  depth  of  the  lung  tissue  no  tubercles  were  seen. 

Mediastinal  Glands. — Seemed  somewhat  enlarged,  and 
on  section  showed  numerous  yellow  tubercles,  very  gritty 
from  calcification  ;  the  gland  tissue  was  firm  and  the 
cut  surface  granular. 

Bronchial  Glands  were  similarly  affected. 

Heart,  Pericardium — Normal 

Uterus,  Ovaries,  Fallopian  Tubes,  Tongue,  Tonsils, 
Pharynx.  Larynx,  Mammary  Gland,  Supramammary 
Lymphatic  Glands. — Normal. 

Various  Lymphatic  Glands  : 

Eight  Axillary,  Right  and  Left  Precrural,  Right 
and  Left  Popliteal,  Right  and  Left  Gluteal,  Right  and 


Left  L^chiatic,  Right  and  Left  SuhmaviUary,  Right 
and  Left  Parotid,  Right  and  Left  Posterior  Pharyngeal, 
Sacro-Iliac,  Lumbar. — Normal. 

Microscopical  Examination  {Smear  Preparations). 

Local  Tumour. — Tubercle  bacilli. 

The  Emulsion  (see  below). — Tub?rcl3  baciOi. 
Liver  Tubercle. — Tubercle  bacilli. 

Animals  Inoculated. 

An  emulsion  was  made  from  the  gland  in  the  anterior 
part  of  the  mediastinum,  and  equal  quantities  inoculated 
into  : — 

G.P.  651  (S.). — Died  of  general  tuberculosis  in  52  clays. 
G.P.  653.  (I.). — Killed  in  61  days;  general  tuberculosis. 
G.P.  654.  (I.). — Died  of  tuberculous  peritonitis  in  14 
days. 
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HEIFER  66. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  mesenteric  glands  of  Calf  22, 
Dose — 10  cc.  containing  about  1,330  tubercle  bacilli. 
Date— May  16th,  1903. 
Weight  — 1  cwt.  1  qr.   24  lbs. 

Killed— October  10th,  1903.    147  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  May  16th,  1903. 

A  fortnight  after  inoculation  there  wa,s  a  slightly 
elevated  firm  tumour,  measuring  4  in.  by  3  in. 

The  tumour  slowly  grew  larger  and  more  prominent, 
and  on  .Julv  7th  measured  5  in.  by  2J  in.  by  about  li  in.  ; 
it  M  as  tender  to  the  touch  and  adherent  to  the  skin.  The 
left  prescapular  gland  was  about  5  in.  in  long  diameter. 
The  tumour  then  remained  practically  stationar}^ ;  the 
prescapular  gland,  however,  diminished  slightly  in  size. 

No  signs  of  illness  were  observed  during  the  experi- 
ment, and  the  temperature  remained  normal  throughout. 

W  eights. 

During  the  first  fortnight  there  was  a  loss  in  weight  of 
12  lbs.  ;  then  for  3|-  months  the  weight  fluctuated  irregu- 
larly, varying  between  4  cwt.  1  qr.  8  lbs.  and  4  cwt.  2  qrs. 
24  lbs.  :  on  September  15th  the  animal  weighed  the  same 
as  at  the  beginning  of  the  experiment ;  from  September 
.  1.5th  to  October  6th  the  animal  gained  1  qr.  18  lbs. 

cwt.  qrs.  lbs. 

3Iay  19th,  1903  -  -  -  -  4  1  24 
.June  2nd,  1903  -  -  -  -  4  1  12 
.fune  23rd,  1903  -       -       -    4       2  23 

„Tuly  7th,  1903  -  -  -  -  4  2  3 
July  28th,  1903  -  -  -  -  4  2  24 
August  18th,  1903  -.-  4  1  8 
September  8th,  1903  -  -  -  4  2  7 
September  15th,  1903  -  -  -  4  1  24 
October  6th,  1903        -       -       -    4       ?  14 

'Gain  in  iveijhi. — 1  qr.  18  lbs. 

POST-MORTEM  EXAMINATION. 

General  Condition. — Moderate. 

At  the  Seat  of  Inoculation. — On  the  left  side  of  neck, 
'beneath  the  skin,  there  was  a  tumour  measuring  about 
-5  in.  long  by  2f  in.  in  thickness.  The  skin  over  this  was 
intact,  but  thoroughly  adherent  to  the  growth.  When 
cut  out  and  divided,  this  growth  was  found  to  be  composed 
■of  firm  tissue,  extensively  caseated  and  slightly  gritty 
from  calcification. 

In  the  connective  tissue  between  this  growth  and  the 
prescapular  gland  there  were  a  few  yellow  tubercles. 

The  Trescapular  Gland.— On  the  same  line  wa  s  ?n'ar  ,-ed  to 
about  three  times  the  normal,  measuring  about  3J  in.  in 
length  by  2  in.  in  transverse  diameter.  On  section  the 
gland  was  found  to  be  caseous  almost  throughout,  the 
tubercles  being  also  shghtly  gritty. 

One  left  prepectoral  gland  contained  two  or  three 
yellow  gritty  tubercles. 

Cervical  Glands. — About  the  middle  of  the  neck,  over 
the  trachea,  on  the  left  side,  there  was  a  gland  about 
i  in.  in  diameter,  containing  caseous  tubercles. 

The  corresponding  gland  on  the  right  side  was  about  a 
quarter  that  size,  and  normal  in  appearance. 

TJ  orax : 

Pleura  (both  Parieta'  and  Visceral)  and  Heart. — Nor.nal. 


Lungs. — Contained  some  dozens  of  yellow  tubercles, 
most  about  the  size  of  barley  grains,  and  yellow  at  the 
centre.  There  were  also  several  caseous  areas,  each  of 
which  appeared  to  correspond  with  the  outline  of  a  lobule. 

Thiracic  G'ar,ds. — Both  bronchial  and  mediastinal  glands 
were  enlarged  to  double  the  usual  size  and  more,  and  were 
full  of  caseous  tubercles :  some  were  also  appreciably 
gritty  from  calcification. 

Abdomen  : 

Peritoneum. — Normal. 

Liver. — Immediately  under  capsule  of  liver,  but  em- 
bedded in  the  parenchyma,  were  five  tubercles,  the 
smallest  the  size  of  a  barley  grain,  the  largest  about  twice 
that  size.  These  were  yellowish  white  in  colour.  In  the 
same  position  there  was  a  sixth  tubercle,  with  fibrous 
capsule  and  completely  calcified  contents. 

In  the  depth  of  the  liver  substance  about  half  a  dozen 
tubercles  were  found,  similar  in  size  and  appearance  to 
the  one  above  described. 

Hepatic  Lymphatic  Glands. — One  contained  one  cal- 
careous tubercle. 

Spleen. — Normal  in  size.  Three  tubercles  were  found  in 
its  pulp,  the  largest  about  ^  cm.  in  diameter,  the  other  two 
about  half  that  size.  These  tubercles  were  yellow  from 
caseation. 

Kidneys. — Normal  in  size,  and  free  from  distinct 
tubercles,  but  a  number  of  the  lobules  presented  in  the 
cortex  small  triangular  streaks  of  doubtful  character. 

Suprarenal  Bodies. — Normal, 
Tongue,  Pharnyx,  Palate,  Tonsils. — Normal. 
Pharyngeal    and    Submaxillary    Glands. — Free  from 
visible  tubercles. 

Intestines. — Normal  throughout. 

Mesenteric  Glanca,  Colic  Glands,  Gastric  Glands.— NovmaX. 
Udder,  Suprammary  Glands. — -Normal. 
Various  Lymphatic  Glands  : 

Right  Prescapular. — Normal  in  size  and  free  from 
visible  tubercles. 

Right  and  Left  Axillary,  Right  cmd  Left  Popliteal, 
R  ght  and  Left  Precrural,  Right  Prepectoral,  Lumbar, 
Iliac. — Normal  in  size  and  appearance. 

Microscopical  Examination  {Smear  Preparations). 
The  Emulsion. — A  few  tubercle  bacilli. 
Hepatic  Gland  \ 

Lung  \    No  tubercle  bacilli. 

Spleen  J 

Animals  Inoculated. 

An  emulsion  was  prepared  from  the  left  prescapular 
gland,  practically  the  whole  being  emulsified  in  40  cc. 
salt  solution  ;  the  emulsion  was  estimated  to  contain 
18,666  tubercle  bacilli  per  cc. 

Calf  134  was  inoculated  subcutaneously  with  11  cc. 
containing  205,326  tubercle  bacilli. 

Calf  136  was  inoculated  intraperitoneally  with  an 
equivalent  dose. 

Two  guinea-pigs  were  inoculated  subcutaneously  and 
two  intraperitoneally,  each  with  0'5  cc.  ;  the  former 
two  died  of  general  tuberculosis  in  88  and  71  days  re- 
spectively. One  of  the  latter  died  in  18  days  of  slight 
tuberculosis,  the  other  in  40  days  of  general  tuberculosis. 


CALF  136. 


Intraperitoneal  inoculation  of  an  emulsion  made  from  the  prescapular  gland  of  Heifer  66. 
Dose — 11  cc,  containing  205,300  tubercle  bacilli. 
Date-October  10th,  1903. 
Weight— 1  cwt.  1  qr.  18  lbs. 

Killed — April  15th,  1904.    188  days  after  inoculation. 


Clinical  History. 
The  calf  was  inoculated  intrai^eritoneally  on  October 
lOtb,  1903. 

The  general  health  of  the  animal  was  unaffected  by 
the  inoculation. 

No  lesion  could  be  detected  at  the  site  of  entry  of  the 
injection  needle. 

The  temperature  was  slightly  raised  from  October  22nd 
to  November  8th,  and  was  a  little  irregular  at  the  end 
of  November  and  in  the  early  part  of  December  ; 
subsequently  it  was  perfectly  norma!. 

Tuben'nlin  Tests. 

December  6th,  1903.  57  days  after  inoculation. 
Positive.  Rise  of  Temperature  1-8°  C.  April  7th,  1904, 
180  days  after  inoculation.  Positive.  Rise  of  tempera- 
ture, 1  -4°  C. 

Weights. 

From  Octol)er  13th  to  October  27th  there  was  a  gain  in 
weight  of  17  lbs.  ;  then  for  3  weeks  the  weight  was  more 
or  less  stationary ;  during  the  remainder  of  the  experi- 
ment there  was  a  steady  gain  in  weight. 

cwt.    qrs.  lbs. 

October  13th.  1903  -  -  -  1  1  18 
October  27th,  1903  -  -  -  1  2  7 
November  17th,  1903  -  -  -  1  2  5 
April  12th.  1904  -       -       -    2       3  0 

Oain  in  weirjht.—l  cwt.  1  qr.  10  lbs. 
A^J^rage  ireekly  increase. — 5 "76  lbs. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition. 

No  lesion  was  seen  in  the  subcutaneous  tissues  or  in 
the  muscles  at  the  site  of  inoculation  in  the  right  flank. 

Abdome  i. — No  fluid  in  the  peritoneal  cavity. 

On  the  inferior  surface  of  the  omentum  there  were  a 
few  scattered  firm  nodules,  ranging  in  size  from  a  pin-head 
to  a  split  pea ;  these  had  a  translucent  yellowish  appearance, 
and  contained  in  their  centres  calcareous  grains  ;  here 
and  there  on  this  surface,  in  the  centres  of  the  polygonal 
areas  b^tveen  the  vessels,  were  seen  delicate  vascular 
fringes.  Along  the  line  of  attachment  of  the  omentum 
to  the  rumen  a  well  marked  band  of  soft  reddish 
vegetations  was  seen  :  similar  vegetations  occurred  in 
patches  and  in  lines  along  the  vessels  on  the  surface  of  the 
rumen  where  it  comes  into  contact  with  the  parietal  peri- 
toneum. This  surface  also  showed  numerous  soft  connec- 
tive tissue  processes,  to  some  of  w"hich  were  attached 
flatten  el  nodules. 

The  contiguous  surfaces  of  the  omentum  and  the 
stomach  were  normal. 

The  parietal  peritoneum  in  the  antero-lateral  regions 
(and  on  the  right  side  of  the  diaphragm)  was  roughened 
with  numerous  pale  granulations  ;  that  covering  the 
central  part  of  the  floor  of  the  abdomen  {i.e.,  the  tendinous 
portion)  was  normil. 

In  the  right  flank  the  peritoneum  presented  about  half 
a  dozen  firm  flattened  growths.  J  in.  to  J  in.  in  diameter, 
with  a  translucent  yellow  colour  and  a  nodular  surface. 
Three  or  four  similar  growths  were  seen  on  the  left  side 
along  the  margin  of  the  diaphragm 

Spleen. — 12  ozs.  Was  closely  adherent  to  the  dia- 
phragm along  its  whole  convex  surface  by  numerous 
filjrous  bands  ;  no  nodules  seen  on  this  surface.  On  the 
surface  in  contact  with  the  rumen  there  were  three  greyish 
white  hard  bodies,  about  the  size  of  a  pin-head,  two  of 
which  had  a  short  peduncle  ;  all  contained  calcareous 
grains.  On  section  of  the  spleen,  the  pulp  was  found  to  be 
normal. 

Liver. — The  capsule  on  the  convex  surface  showed 
numerous  short  tags  of  pale  connective  tissue  and  several 
large  patches  of  an  extremely  thin  greyish  adherent 
membrane ;  the  convex  surface  was  normal.  Liver 
substance  normal 


Portal  Glands. — Normal. 

Diaphragm. — On  the  right  side,  over  the  muscle,  the 
surface  was  roughened  with  numerous  pale  granulations  ; 
the  left  side  was  covered  with  soft  connective  tissue  pro- 
cesses (some  of  these  were  attached  to  the  spleen),  and  on 
the  left  pillar  there  was  a  series  of  dark  red  fleshy  vegeta- 
tions, which  when  cut  into  showed  yellow  foci  towards 
their  bases. 

Scattered  over  the  surface  there  were  from  fifteen  to 
twenty  flattened  "  grapy "  bodies  ;  these  occurred 
chiefly  along  the  margins  of  the  diaphragm  and  on  the 
left  side  ;  they  were  attached  to  the  peritoneum  by 
connective  tissue  strands,  some  of  which  were  over  ^  in,, 
in  length. 

Similar  bodies  were  seen  on  the  serous  surface  of  the- 
rumen,  and  to  a  slight  extent  on  the  third  stomach.  The 
bodies  were  firm,  usually  of  a  lenticular  shape,  and 
measured  from  2  to  3  mm.  across.  Many  were  opaque 
greyish  white  throughout;  others  were  partly  opocpie  and 
I^artly  translucent. 

On  section  the  bodies  v/ere  dry,  of  a  tough  consistence, 
and  contained  calcareous  grains.  A  number  had  a  pig- 
mented appearance,  some  being  slaty  black  in  colour 
(this  discolouration  was  probably  the  result  of  old  ha>morr- 
hages)  ;  several  showed  recent  ha?morrhages  ;  in  two  or 
three  cases  the  haemorrhage  had  occurred  in  the  luncle 
itself. 

Ahdoininal  Lyniphalic  Glands. — A  gland  on  the  rumen 
showed  several  yellow  calcareous  points. 

In  the  sulcus  between  the  rumen  and  the  second 
stomach  there  was  a  large  gland,  which  showed  a  few 
calcareous  grains  in  the  cortex  ;  a  gland  on  the  third 
stom  ach  contained  a  calcareous  tubercle  2  mm.  in  diameter. 

Other  gastric  glands  were  normal. 

Tv,  o  coeliac  glands,  not  enlai'ged,  each  contained  a  few 
yellow  calcareous  foci,  the  size  of  a  pin's  head. 

On  the  pancreas  there  were  four  small  glands  tuber- 
culous; one  was  calcareo-caseous  almost  throughout,  the 
other  three  contained  small  calcareous  nodules. 

Large  Intestine,  Small  Intestine,  Mesenteric  Glands, 
Colic  Glands,  Kidneys,  Suprarenal  Bodies. — Normal, 

Thorax :  ,  ^  ' 

Heart,  Pericardium. — Normal. 
Lungs. — Normal  throughout. 

Mediastinal  Glands. — The  caudal  mediastinal  gland, 
not  obviously  enlarged,  showed  on  section  two  irregular 
cahareous  masses,  and  a  few  scattered  calcareous  tubercles 
in  the  cortex. 

The  other  mediastinal  and  the  bronchial  glands  were 
normal. 

In  the  fat  between  the  apex  of  the  heart  and  the  dia- 
phragm there  was  a  gland  the  size  of  a  broad  bean,  which 
contained  a  calcareo-caseous  mass  1  cm.  in  diameter,  and 
scattered  calcareous  grains  in  the  cortex  ;  a  second  but 
smaller  gland  near  the  latter  was  beset  ^ith  calcareous 
tubercles  ;  a  gland  the  size  of  a  pea  between  the  heart  and 
the  sternum  showed  calcareous  grains  in  the  cortex. 

Pleura. — On  the  pleura  between  the  mediastijial  and 
oaval  folds  there  was  a  flattened  lenticular  body,  1  cm. 
in  diameter  ;  it  was  pinkish  externally,  and  consisted  of 
dense  fibroid  tissue  containing  little  yellow  points.  No 
calcareous  grains  were  detected. 

The  parietal  pleura  was  normal. 

Tongue,  Pharynx,  Tonsils. — Normal 

The  following  lymphatic  glands  were  normal  : — 
Parotid. 
Submaxillary. 
Pharyngeal. 

Cervical.  '  , 

Prescapular, 

Prepectoral. 
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J  xillary. 

Precrural, 

Popliteal. 

Ischiatic. 

Gluteal. 

Sacro-Iliac. 

Lumbar. 

31  icroscopical  Examination  {Smear  Preparations). 
Pancreatic  Gland. — Three  tubercle  bacilli. 
Caudal  Mediastinal  Gland. — Ore  tubercle  bacillus, 

Cieliac  Gland  ^ 

Spleen,  Nodule  on  Surface        l  No  tubercle  bacilli. 

Peritoneal  Nodule  j 


Guinea-pigs  Inoculated. 
With  emulsion  of  caudal  mediastinal  gland : 
G.P.  942    (S.). — Died  of  general  tuberculosis  in  4" 
days. 

G.P.  943  (I.). — Died  of  general  tuberculosis  in  42 
days. 

With  emulsion  of  spleen  pulp  : 
G.P.  944    (S.).--Remained  healthy. 
With   emulsions   of   peritoneal   growths   from  right 
flank  : 

G.P.  945  (S.). — Died  of  general  tuberculosis  in  67 
days. 

With  emulsion  of  pancreatic  gland  : 
G.P.  946    (S.).— Died  in  13  days,  too  soon  for  the 
development  of  tuberculous  lesions. 
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CALF  134. 

Subcutaneous  inoculation  of  an  emulsioa  made  from  the  prescapiilar  gland  of  Heifer  66. 


Dose— 11  cc,  containing  205,300  tubercle  bacilli. 
Date— October  10th,  1903. 
Weight — 1  cwt.  Iqr.  0  lb. 

Killed— April  15th,  1904.    188  da3^s  after  inoculation. 

Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  October  10th,  1903. 

Five  days  after  inoculation  there  was  a  slightly  raised 
subcutaneous  thickening,  2  in.  in  diameter ;  extending  from 
the  lower  portion  a  short  cord-like  prolongation  was  felt 
(?  thickened  lymphatic);  the  prescapular  gland  was 
slightly  enlarged. 

On  November  20th,  1903,  the  tumour  had  not  increased 
in  size,  but  had  become  harder  and  nodular. 

Subsequently  the  tumour  began  to  diminish  slightly 
in  size  ;  it  remained,  however,  for  a  long  time  flattened 
and  nodular. 

On  March  2oth,  it  had  become  more  rounded,  measur- 
ing Ih  in.  in  length  by  1  in.  in  diameter,  and  gave  a 
distinct  sense  of  fluctuation. 

The  prescapular  gland  on  December  9th,  1903,  was  about 
half  as  large  again  as  the  gland  on  the  opposite  side  ; 
at  the  end  of  the  experiment  it  was  normal  in  size.  There 
were  no  signs  of  ilhiess  during  the  experiment. 

Temperature. — There  was  some  irregular  pyrexia  from 
October  28th  to  November  2nd  (maximum  39 '9'  C.)  and 
slight  occasional  irregularity  of  the  temperature  (maxi- 
mum 39-5°C.)  durmg  the  month  of  November. 

T'liberculin  Tests. — December  6th,  1903.  57  days  after 
inoculation.  Positive.  Rise  of  temperature  1  •  7°  C.  April 
7th,  1904,  180  days  after  inoculation.  Positive.  Rise 
of  temperature  1'7°  C. 

Weights. 

From  October  13th  to  October  20th  there  was  a  gain  in 
weight  of  14  lbs.  ;  from  October  20th  to  November  24th, 
there  was  an  increase  of  3  lbs.  only,  the  weight  oscillating 
between  1  cwt.  1  qr.  5  lbs.  and  1  cwt.  1  qr.  17  lbs. ;  sub- 
sequently there  was  a  practically  steady  progressive 
increase  in  weight. 

cwt,  qrs.  lbs. 

October  13th,  1903  -  -  -  1  1  0 
October  20th,  1903  -  -  -  1  1  14 
November  24th,  1903  -  -  -  1  1  17 
April  12th,  1904  -       -       -       -    2      1  2 

Gain  in  iceight. — 1  cwt.  2  lbs. 

Average  wecHu  increase. — 4 '4  lbs. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  a  tense,  elastic  tumour, 
about  the  size  and  shape  of  a  filbert.  On  section  it  was 
seen  to  be  a  cyst,  with  moderately  thick  tibrous  wall  lined 
with  pale  granulation  tissue,  and  containing  thick  creamy 
yellow  caseo-pus.  The  cyst  was  wholly  subcutaneous, 
the  wall  being  adherent  to  the  skin  on  the  one  hand,  and 
to  the  aponeurosis  of  the  muscle  on  the  other.  Near  the 
cyst  there  were  about  a  dozen  softened  caseous  nodules, 
ranging  in  size  from  a  shot  to  a  small  pea  ;  all  were  gritty 
in  the  centre. 


Left  PrescMpular  Gland. — 2  in.  by  J  in.  by  (less  tlian)^ 
I  in.    On  section,  no  sign  of  tubercle. 

Eight  Prescapular  Gland. — 2J  in.  by  J  in.  (a  little  over) 
h  in.    On  section  was  cedematous  and  slightly  congested. 

There  was  slight  cedema  and  congestion  at  the  site  of 
inocirlation  of  the  tuberculin  on  the  right  side  of  the  neck. 

Spleen. — 11  ounces.  Normal. 

Kidneys. — The  capsules  of  both  kidneys  stripped  badly  ; 
the  surfaces  were  granular  ;  the  substance  was  tough  and 
fibroid.    No  sign  of  tubercle. 

Lungs,  Lirer.  Portal  Glands,  Suprarenal  Bodies, 
Intestines,  Tongue,  Tonsils,  Pharynx. — Normal. 

All  the  lymphatic  glands  throughout  the  body,  with 
the  exception  of  the  right  prescapular  gland,  were  normal 
in  size  and  appearance. 

M icroscopical  Examination  : 

Smear  preparations  from  the  pus  in  the  local' 
tumour  showed  no  tubercle  bacilli. 

A  nimals  Inocuhited. 

Two  guinea-pigs  were  inoculated,  one  subcutaneously, 
the  other  intraperitonealh%  with  an  emulsion  made  from 
the  left  prescajjular  gland  ;  both  died  of  general  tubercu- 
losis, one  in  54,  the  other  in  58  days. 

Three  guinea-pigs  were  inoculated  with  an  emulsion 
made  from  the  local  lesion,  two  subcutaneously  and  one 
intraperitoneally ;  these  were  killed  33  days  later  and 
separate  emulsions  were  made  from  each,  using  for  the 
purpose  as  much  tuberculous  material  as  could  be  collected; 
each  of  the  three  emulsions  was  inoculated  intraperitoneally 
into  two  guinea-pigs  ;  two  of  these  guinea  pigs  {i.e.,  those 
inoculated  from  the  guinea-pig  which  had  received  the  m- 
traperitoneal  inoculation)  died  in  6  a.nd  7  days  respectively  ; 
the  other  four  were  killed  in  14  days,  and  the  omentum, 
parietal  jjeiitoneum,  spleen,  pieces  of  the  liver,  and  various 
glands  from  each  animal  were  used  to  prepare  an  emulsion. 

The  emulsion  was  very  rich  in  tubercle  bacilli,  containing 
approximately  235,740,000  bacilli  per  cc. 

2-3  cc.  of  the  undiluted  emulsion  =  542,202,000 
tubercle  bacilli,  were  inoculated  subcutaneously  into 
Calf  160. 

1-9  cc.  of  a  1  m  100  dilution  =  4,480,000  tubercle 
bacilli  was  inoculated  subcutaneously  into  Calf  180;  an 
equivalent  dose  was  given  to  Goat  10. 

8  "5  cc.  of  a  1  in  10,000  dilution,  containing  ajtproximately 
200,000  tubercle  bacilH  were  inoculated  subcutaneously 
into  Calf  178.  1  cc.  of  a  1  in  47,000  dilution,  containmg 
approximately  5,000  tubercle  bacilli  was  inoculated 
subcutaneously  into  Calf  158  ;  1  cc.  of  the  same  dilution 
was  inoculated  subcutaneously  into  Goat  6. 

Two  guinea-pigs  were  each  inoculated,  one  subcu- 
taneously, tlie  other  intraperitoneally,  with  1  cc.  of  the 
1  in  47.!>00  dilution  ;  both  died  of  general  tuberculosis  in 
47  days. 

Two  other  guinea-pigs  were  each  inoculated,  one  sub' 
cutaneously  the  other  intraperitoneally,  with  1'9  cc.  of 
the  1  in  100  dilution  ;  both  died  of  general  tuberculosis, 
the  former  in  57  days,  the  latter  in  22  days. 
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CALF  158. 

■Subcutaneous  inoculation  of  an  emulsion  made  from  the  tuberculous  organs  of  Guiuea-Pigs  996-  999  (See  Calf  13-4) 

Dose  1  cc.  of  a  1  in  47,000  dilution  of  the  emulsion,  estimated  to  contain  about  5,000  tubercle  bacilh. 

Date— June  2nd,  1904. 
Weight— 2  cwt.  2  qrs.  11  lbs. 

Killed— October  21st,  1904.    141  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  right 
■side  of  the  neck  on  June  2nd,  1904. 

At  the  end  of  nine  days  nothing  could  be  felt  at  the 
seat  of  inoculation.  On  June  16th,  14  days  after  in- 
oculation, there  was  a  slight  thickening*.;  this  remained 
iinchanged  for  a  few  weeks  and  then  became  smaller  and 
more  indefinite.  On  September  1st,  1904,  91  days  after 
inoculation,  all  that  could  be  felt  were  a  few  shotty  tuber- 
cles. 

The  prescapular  gland  was  at  first  slightly  enlarged 
and  then  became  normal  in  size. 

There  were  no  symptoms  of  ill-health  during  the  ex- 
periment. 

Temperature. 

With  the  exception  of  a  slight  rise  to  39*5°  C.  on  the 
18th  day,  the  temperature  was  normal  throughout. 


Y/eights. 


June  2nd,  1904  - 
October  18th,  1904 


cwt. 
2 
2 


qrs. 


lbs. 
11 
16 


Gain  in  weight. — 1  qr.  5  lbs. 
Average  weekly  increase. — 1'68  lbs. 

Tuberculin  Tests. 

October  4th,  1904.  124  days  after  inoculation.  Doubt- 
ful.   Rise  of  temperature  0  •  3°  C. 

October  7th,  1904.  127  days  after  inoculation.  Rise 
of  temperature  0 '  6°  C. 

October  20th,  1904.  140  days  after  inoculation. 
Doubtful.    Rise  of  temperature  0*3°  C. 

POST-MORTEM  EXAMINATION. 

Carcass.— In  very  good  condition. 

Local  Lesion.— In  the  subcutaneous  tissues  on  tiie 
ri<^ht  side  of  the  neck  there  were  about  a  dozen  isolated 
hard^  nodules,  ranging  from  2  up  to  7  mm.  in  diameter  ; 
on  section  they  showed  caseo-calcareous  centres  sur- 
rounded 1)y  firm  yellow  translucent  tissue,  studded  with 
petechial  haemorhages. 

Right  Prescapular  G?a«f/.— Measured  2i  in.  by  1  in.  by 
i  in.  On  section  there  was  seen  at  one  extremity  a  mass, 
iin  by  fin  by  ^  in.,  composed  of  caseous  softened  nodules 
bound  together  by  translucent  fibrous  tissue  ;  the  largest 
nodule  was  about  5  mm.  in  diameter  ;  all  were  shghtly 
frritty  from  calcification.  In  the  tissue  around  the  nodules 
and  in  the  cortex  of  the  gland  there  were  numerous  pete- 
chial hoemorrhages. 

At  the  other  extremity  of  the  gland  there  was  a  cas^eous 
nodule*  in.  in  diameter,  slightly  gritty  from  calcification, 
which  could  fairly  easily  be  shelled  out  from  a  thm 

fibrous  capsule.  ,  .     .  i     x  i 

The  subcutaneous  tissues  on  the  left  side  of  the  neck, 
at  the  seat  of  inoculation  of  tuberculin  (18  hours  pre- 
viously), were  infiltrated  with  oedema  fluid. 


Left  Prescapular  Gland. — Measured  2^  in.  by  IJ  in.  by 
1  in.    On  section  was  cedematous  and  shghtly  congested. 

Right  and  Left  Prepectoral  Glands,  Axillary  Glands, 
Cervical  Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Spleen. — 20  ozs.  Normal  on  the  surface  and  on 
section. 

Liver,  Portal  Glands,  Kidneys,  Suprarenal  Bodies. 
■ — Normal. 

Intestines. — In  the  ileum,  beneath  the  mucous 
membrane,  and  in  Peyer's  patches,  there  were  numer- 
ous hard  pea-sized  nodules,  which  projected  on  the 
mucous  surface  ;  on  section  some  were  grey,  trans- 
lucent, and  homogeneous  throughout ;  others  showed 
greenish  yellow  central  foci. 

Gastric  Glands,  Mesenteric  Glands,  Ileo-Colic  Glands, 
Colic  Glands,  Coeliac  Glands,  Renal  Glands,  Lumbar 
Glands,  Iliac  Glands. — Normal. 

TJiorax : 

Heart,  Pericardium,  Pleurae. — Normal. 

Lungs. — The  limgs  were  spotted  vnth  petechial 
haemorrhages  ;  otherwise  normal  on  the  surface  and 
on  section. 

Mediastinal  Glands. — A  dorsal  mediastinal  gland, 
situated  above  the  bifurcation  of  the  trachea,  con- 
tained in  the  cortex  a  yellow  tubercle,  the  size  of  a 
pin's  head. 

The  other  mediastinal  glands  and  the  bronchial 
glands  showed  no  tubercles,  but  were  shghtly  en- 
larged, cedematous  and  congested. 

Prccrural  Glands,  Pudic  Glands,  Gluteal  Glands,  Pop- 
liteal Glands,  Submaxillary  Glands,  Subparotid  Glands. 
RetropJiaryngeal  Glands  were  free  from  tubercles. 

The  left  parotid  gland  was  very  congested. 

Mammary  Gland. — Normal. 

Uterus. — contained  a  one  month  old  foetus. 

Microscopical  Examination  [Smear  Preparations). 

A  Nodule  under  the  Skin. — Four  tubercle  bacilli. 

An  Intestinal  Nodule  \       tubercle  bacilli. 

Emulsion  used  for  Gumea-Pigs  j 

Guinea-Pigs  Inoculated. 
Two  guinea-pigs  were  inoculated,  one  subcutaneously, 
the  other  intraperitoneally,  with  an  emulsion  made  from 
a  caseo-calcareous  nodule  in  the  prescapular  gland; 
both  died  of  general  tuberculosis,  the  former  in  86  days, 
the  latter  in  47  days. 
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CALF  178. 

Subcutaneous  inoculation  of  emulsion  made  from  the  tuberculous  organs  of  Guinea- Pigs  998-999.     {.See  Calf 
134.) 

j)ose  8.5  cc.  of  a  1  in.  10,000  dilution  of  the  emulsion  estimated  to  contain  about  200,000  tubercle  bacilli. 

Date— June  2nd,  1904. 
Weight— 2  cwt.  3  qrs. 

Killed— November  2nd,  1904.    153  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneou.sly  on  the  right 
side  of  the  neck  on  June  2nd,  1904. 

A  fortnight  after  inoculation  there  was  a  firm  tumour 
measurmg  2  in.  by  \\  in.  by  |  in.  ;  the  prescapular  gland 
was  enlarged  to  about  twice  the  normal. 

On  June  22nd,  1904,  20  days  after  inoculation,  the 
tumour  was  prominent  and  hemispherical  and  measured 
■1\  in.  in  cUameter. 

'On  July  29th  the  tumour  attained  its  maximum  (3|  in. 
l)y  3  in.)";  it  then  dimmished  a  little  in  size  and  became 
almost  spherical. 

The  prescapular  gland  grew  very  large  and  measured 
on  July  29th  6  in.  in  length  ;  the  rounded  prepectoral 
gland  was  the  size  of  a  wahiut ;  both  glands  were  very 
hard  and  towards  the  end  of  the  experiment  chminished 
slightly  in  size. 

During  the  last  week  of  Hfe  the  calf  was  a  little  seedy 
looking  {rough  coat)  and  seemed  to  have  lost  flesh ; 
otherwise  the  general  health  of  the  animal  was  moderately 
ij-ood  durmg  the  experiment ;  the  malaise  was  probably 
due  to  the  repeated  tuberculin  tests.  The  temperature 
began  to  rise  on  the  16th  day  and  on  the  18th  day  was 
40°2''  C.  ;  from  the  18th  to  the  60th  it  showed  irregular 
intermissions  between  39°  C.  and  40-2°  C.  ;  from  the 
day  to  the  end  of  the  experiment  it  preserved  a 
lower  leVel  only  sUghtly  raised  above  the  normal,  and 
showed  occasional  sharp  rises,  one  to  40-4°  C. 

W  eights. 

During  the  fii-st  fortnight  the  weight  was  stationary  ; 
then  for  a  month  there  were  slight  oscillations  above 
the  initial  weight ;  in  the  seventh  week  the  calf  lost 
9  lbs.  and  weighed  7  lbs.  less  than  the  initial  weight. 
From  July  19th  to  September  27th,  1904,  there  was  a 
steady  increase  m  weight ;  during  the  last  five  weeks 
the  calf  gained  only  3  lbs. 

cwt.  qrs.  lbs. 
June  2nd,  1904  -       -       -       -    2  3 
July  19th,  1904  -       -       -       -    2  2 
September  27th,  1904  -       -    3  2 

October  11th,  1904      -       -       -    3  2 
November  1st,  1904    -       -       -    3  2 
Gain  in  iveight  during  the  experiment — 3  qrs.  15  lbs. 

T ubercidin  Tests. 

October  4th,  1904.  124  days  after  moculation.  Posi- 
tive.   Rise  of  temperature,  \'i>°  C. 

October  7th,  1904.  127  days  after  inoculation. 
Positive.    Rise  of  temperature  0-9°  C. 

October  20th,  1904.  140  days  after  inoculation. 
Positive.    Rise  of  temperature  0-9°  C. 

October  26th,  1904.  146  ;days  after  inoculation. 
Positive.    Rise  of  temperature  0'8°  C. 

POST-MORTEM  EXAMINATION. 
Condition. — Good. 

Seat  of  Inoculation. — At  the  seat  of  moculation,  on  the 
right  side  of  the  neck,  there  was  a  hemispherical  firm 
tumour,  weighmg  about  5  ozs.  with  the  skin  and  muscle 
to  which  it  was  attached,  and  measurmg  2h  m.  by  2 J  m. 
by  H  in- 

On  section  it  showed  m  the  centre  a  lenticular  mass, 
\\  in.  broad  by  about  f  in.  in  greatest  thickness,  of  tough 
yellow  caseated  tissue,  slightly  gritty  only  around  the 
margins  ;  this  mass  was  surrounded  by  a  zone  of  white 
tiln-ous  tissue  about  |  in.  thick  ;  outside  this  again  there 
was  a  zone  of  amber-coloured  translucent  tissue  contain- 
ing here  and  there  opaque  yellow  gritty  pomts.  The 
skin  was  adlicrent  and  verj^  thickened,  and  studded  with 
translucent  nodules  with  central  gritty  foci.  Externally 
in  the  middle  of  the  tumour,  the  skin  sliowed  an  irregular 
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ulcer  \  in.  in  diameter,  covered  over  with  a  dry  scab  ; 
the  floor  of  the  ulcer  was  pinkish  and  granular. 

The  growth  was  adherent  to  a  superficial  muscle,  which' 
showed  in  its  substance  a  few  isolated  nodules,  the  largest 
the  size  of  a  pea,  and  small  groups  of  nodules  similar  to 
those  in  the  skin. 

Right  Prescapular  Gland. — Weighed  11  ozs.,  and 
measured  4f  in.  by  2j  in.  by  2i  in.  On  section  the  sub- 
stance of  the  gland  was  found  to  be  composed  of  a  dense 
translucent  fibroid  tissue  closely  infiltrated  with  a  yellow 
necrotic  network  and  studded  with  irregular  calcareous 
particles  ;  the  tissue  was  divided  up  into  large  and  small 
lobules  by  dense  white  fibrous  trabeculae.  At  each 
extremity  of  the  gland  there  was  an  oval  mass  about  1  in. 
broad,  consisting  of  dense  yellow  caseated  tissue,  gritty 
chiefly  around  the  margins,  but  showing  also  in  the  centra  1 
part  minute  opacpie  yellow  points  of  calcification.  The 
capsule  of  the  gland  was  greatly  thickened. 

Left  Prescapular  Gland. — Measured  2^  in.  by  IJ  in.  by, 
J  in.,  and  was  oedematous  on  section  (recent  tuberculin 
test),  but  showed  no  tubercle. 

Prepectoral  Glands. — On  right  side,  three  in  number, 
each  about  the  size  of  a  pigeon's  egg,  consisted  throughout 
of  dense  translucent  fibroid  tissue,  penetrated  with  a 
yellow  necrotic  network,  and  studded  with  calcareous 
particles. 

Cervical  Glands. — Extending  from  the  middle  of  the 
neck  on  this  side  along .  the  carotid  vessels  to  the' 
first  rib,  there  was  a  chain  of  four  enlarged  indur- 
ated glands,  the  largest  the  size  of  a  pullet's  egg, 
which  on  section  resembled  the  prepectoral  glands  ; 
one  contained  in  the  centre  a  small  firm  caseous  mass, 
similar  to  those  in  the  prescajralar  gland. 

The  corresponding  glands  on  the  opposite  side  of  the 
neck  were  normal. 

Right  A.viUary  Gland. — Contained  a  nodule  1  centi- 
metre in  diameter. 

Lejt  Axillary  Gland,  Left  Prepectoral  Gland. — Were- 
normal. 

Abdomen : 

Omentum,  Peritoneum.  — Normal. 

Spleen. — Weighed  1  lb.  2  ozs.,  and  contained  a 
dozen  firm  nodules,  ranging  in  size  from  J  in.  to  a 
little  over  ^  in.  in  diameter.  On  section  they  con- 
sisted of  translucent  fibroid  tissue  containing  a 
fine  yellow  network,  and  showed  here  and  tliere 
minute  calcareous  grains.  Six  of  the  nodules  formed 
rounded  projections  on  the  surface,  from  the  summits 
of  wliich  soft  connective  tissue  outgrowths  proceeded. 

Kidneys. — Left  kidney  slightly  larger  than  the 
right ;  the  capsule  stripped  badly ;  the  substance 
was  paler  than  normal  and  very  tough  ;  no  tubercles 
seen. 

Right  kidney  had  a  similar  appearance. 

Suprarenal  Bodies. — Normal. 

Liver. — Showed  on  the  anterior  surface  four 
nodules,  the  smallest  J  in.  in  diameter,  the  largest 
1  in.  by  i  in.  by  i  m.  These  were  embedded  in 
the  substance,  but  projected  slightly  beneath  the 
capsule  ;  two  of  them  had  flattened  surfaces  with 
overhanging  margins.  Growing  from  the  capsule 
covering  them  were  soft  fibrous  tissue  outgrowths  ; 
on  the  posterior  surface  there  was  a  nodule  ^  in.  in 
diameter,  and  on  the  renal  surface  three  nodules 
about  J  in.  in  diameter ;  in  the  substance  there  were 
about  fifteen  spherical  nodules,  ranging  from  J  in. 
to  an  inch  in  diameter.  On  section  they  were  caseous 
in  the  centre  and  had  dense  fibrous  capsules ;  the 
central  part  in  some  of  the  nodules  was  only  slightly 
softened  in  one  spot,  whilst  in  others  it  was  almost 
entirely  broken  down. 
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Portal  Glands.— \N em  enlarged  to  three  or  four 
times  the  normal  size,  and  on  section  resembled  the 
prepectoral  glands. 

Gall  Bladder. — Normal. 
Thorax  : 

Heart,   Pericardium.  — Normal. 

Lungs. — Both  lungs  contained  numerous  nodules, 
ranging  in  size  from  a  large  pea  to  a  small  hen's 
egg ;  many  of  those  immediately  beneath  the 
pleura  formed  rounded  white  projections,  which  in 
the  case  of  some  of  the  smaller  ones  was  more  than 
half  the  diameter  of  the  nodule.  On  section  these 
nodules  had  thick  dense  fibrous  capsules  and  yellow 
caseo-purulent,  occasionally  gritty,  contents. 

On  the  diaphragmatic  surface  of  the  left  caudal 
lobe  there  were  three  firm  flattened  mushroomed 
growths,  the  largest  in.  by  1  in.  ;  they  penetrated 
a  slight  distance  into  the  substance  of  the  lung,  and 
were  composed  of  pinkish  translucent  tissue  in- 
filtrated with  a  yellow  network  ;  the  cut  surface  was 
appreciably  gritty. 

In  the  left  cepliahc  lobe,  at  the  sternal  margin, 
there  was  a  large  soUd  triangular  mass  occupying 
several  lobules  ;  this  on  section  consisted  of  firm 
translucent  easeating  tissue  surrounding  three  or 
four  cavities  filled  with  caseo-pus. 

In  the  right  cephahc  lobe  there  were  two  similar 
solid  masses  and  several  reddish  collapsed  areas. 

In  the  anterior  part  of  the  right  caudal  lobe,  near 
the  margin,  there  was  a  mass  2  in.  by  1  in.  by  1  in., 
which  on  section  was  extensively  caseated  and 
softened ;  the  mass  was  divided  up  into  lobules  by 
dense  white  fibrous  tissue  trabecule. 

Pleura.— On  the  left  side  of  the  body  of  the  tenth 
dorsal  vertebra  there  was  a  firm,  pinkish,  mush- 
roomed growth  an  inch  in  diameter  and  a  r|uarter  of  an 
inch  in  height,  attached  to  the  pleura  by  a  broad  base. 

On  the  left  side  of  the  mediastinal  pleura,  near  its 
junction  with  the  diaphragm,  there  was  a  similar 
growth,  but  more  irregular  in  outline. 

On  section  they  resembled  the  growths  on  the 
surface  of  the  lung. 


On  the  mediastinal  pleura,  and  on  the  left  side  or 
the  diaphragm,  there  were  some  plaques  of  reddish 
vegetations. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
measured  7  in.  by  2^  in.  by  If  in.,  and  weighed  10  ozs. 
In  front  of  this  there  was  a  continuous  chain  of  enlarged 
glands,  extending  throughout  the  whole  length  of  the 
dorsal  mediastinum  ;  these  with  the  caudal  gland  together 
weighed  1  lb.  On  section  they  were  very  firm  and  gritty, 
and  closely  resembled  the  prepectoral  and  portal  glands. 

Bronchial  Glands. — On  the  left  side  there  were  three, 
two  the  size  of  walnuts  and  one  that  of  a  small  orange : 
the  three  together  weighed  4  ozs. 

The  right  bronchial  gland  weighed  1  oz. 

They  resembled  on  section  the  mediastinal  glands. 

Below  the  tracliea,  in  front  of  the  heart,  there  were  two 
enlarged  glands,  one  the  size  of  a  walnut,  the  other  2  in. 
by  1  in.  by  1  in.  ;  both  on  section  resembled  the  medias- 
tinal, but  were  not  so  gritty. 

The  peribronchial  and  ventral  mediastinal  (sternal) 
glands  were  similarly  affected. 

Testicles,  Tongue,  Plvirynx,  Tonsils,  Small  Intestines, 
Large  Intestine,  Mesenteric  Glands,  Colic  Glands. — Normal. 

Various  Lymphatic  Glands  : 

Eight  Popliteal. — Contained  in  the  cortex  a  firm 
nodule  ^  in.  in  diameter,  with  a  calcareo-caseous 
centre. 

Left  Popliteal,  Ischiatic,  Precrural,  Pudic,  Iliac, 
Luriibar,  Svbmaxillary,  Retropharyngeal,  Parotid, 
Masto  id.  — Normal. 

Microscopical  Examination  {Smear  Preparations). 

Pus  from  Lung  Nodule  |       ^^^^^^^^  ^^^jy. 

Spleen  J 

Prescapular  Gland. — Twelve  tubercle  bacilli. 

Popliteal  Gland. — No  tubercle  baciUi. 

Mediastinal  Gland. — Two  tubercle  bacilli. 

Guinea-Pig  Inoculated. 

A  guinea-pig  inoculated  subcutaneously  with  an 
emulsion  made  from  a  spleen  nodule,  died  of  general 
tuberculosis  in  53  days. 
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CALF  180. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-Pigs  996-999. 
Dose— 1-9  CO.  of  a  1  in  100  dilution  containing  approximately  4,480,000  tubercle  bacilli.' 
Date— June  2nd,  1904. 
Weight— 2  cwt.  1  qr. 

Killed — November  4th,  1904.    155  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  right 
side  of  the  neck  on  June  2nd,  1904. 

Thirteen  days  later  there  was  a  firm  deep-seated  tumour 
over  which  the  skin  was  freely  movable,  except  at  one 
point,  corresponding  to  the  site  of  entry  of  the  needle, 
where  there  was  a  small  prominent  nodule. 

On  June  29th,  1904,  27  days  after  inoculation,  there  was 
a  triangular-shaped  tumour  the  apes  of  which  was  near 
the  angle  of  the  jaw  and  the  base  a  few  inches  from  the 
shoulder  ;  it  measured  about  5|  in.  from  apex  to  base  and 
about  3  in.  in  greatest  mdth,  and  was  situated  wholly  in 
the  deep  structures  of  the  neck,  except  for  a  small  sub- 
cutaneous mass  which  projected  from  the  posterior  part 
of  the  tumour  and  was  adherent  to  the  skin.  The  prescapu- 
lar  gland  at  this  time  measured  a  little  over  4  in.  in  length, 
and  a  prepectoral  gland  was  almost  as  large  as  a  billiard 
ball. 

The  tumour  increased  in  size  and  became  more  pro- 
minent and  pear-shaped.  About  the  middle  of  August 
a  sense  of  fluctuation  was  obtained,  and  on  September  1st, 
1904,  90  days  after  inoculation,  the  tumour  seemed  to  be 
entirely  softened  ;  it  then  measured  roughly  8  in.  by  5  in. 
by  3  in.,  and  showed  at  the  postero-superior  angle  a  small 
opening  discharging  caseo-pus  ;  from  this  opening  during 
the  remainder  of  the  experiment  there  was  a  constant 
discharge  of  thick  caseo-pus  and  the  tumour  became 
smaller  and  more  and  more  baggy  and  somewhat  pen- 
dulous. On  Octol^er  20th,  1904,  the  prescapular  gland 
measured  about  4  in.  in  length  and  the  prepectoral  gland 
was  stony,  hard,  and  about  the  size  of  a  bagatelle  ball. 

On  September  1st,  1904,  the  calf  seemed  to  have  lost 
flesh,  otherwise  there  was  no  obvious  alteration  in  the 
general  condition. 

Temperature. 

The  temperature  began  to  rise  on  the  12th  day,  and 
on  the  18th  had  reached  40"4°  C.  ;  it  remained  high 
for  8  or  9  days  and  then  gradually  fell  to  the  normal : 
it  soon  rose  again,  and  during  the  remainder  of  the 
experiment  there  was  irregular  pyrexia  up  to  40°  C.  with 
occasional  short  periods  of  normal  temperature. 

Weight. 

During  the  first  5  days  there  was  a  loss  in  weight  of 
18  lbs.  and  for  the  next  9  weeks  the  weight  preserved  a 
moderately  uniform  level.  From  August  9th,  1904,  to 
the  end  of  the  experiment  there  was  a  practically  steady 
increase  in  weight. 

cwt.  qrs.  lbs. 

June  2nd,  1904   -       -       -       -    2       1  0 
August  9th,  1904        -       -       -    2       0  10 
November  1st,  1904    -       -       -    2       3  5 
Gain  in  u'eig/ii. — 2  qrs.  5  lbs. 

Bate  of  gain  per  iveek  [rom  August  Qfh  to  November  1st 
(84  ,]ays).—G-58  lbs. 

Tuberculin  Tests. 

October  4th,  1904.  124  days  after  inoculation.  Positive. 
Rise  of  temberature  1  '2°  C. 

October  7th,  1904.  127  days  after  inoculation.  Rise 
of  temperature  0*5°  C. 

October  20th,  1904.  140  days  after  inoculation. 
Negative. 

October  26th,  1904.  146  days  after  inoculation. 
Negative. 

P0ST-3I0RTEM  EXAMINATION. 
Carcass. — In  fair  condition. 

Seat  of  Inoculation, — At  the  seat  of  inoculation,  on 
the  right  side  of  the  neck,  there  was  a  soft  fluctuant 
pear-shaped  tumour,  measuring  6J  in.  in  length  by  5  in. 
by  3i  in.  at  its  broadest  part;  the  long  axis  had  an 
antero-posterior  direction,  the  narrow  end  being  situated 
about  2  in.  from  the  angle  of  the  jaw.  At  the  posterior 
superior  angle  the  skin  showed  a  small  funnel-shaped 
opening,  through  which  thick  yellow  caseo-pus  exuded. 


On  removal  the  growth  was  found  to  be  thoroughly 
adherent  to  the  skin  and  to  the  superficial  muscles,  and 
weighed,  v/ith  those  attached,  1  lb.  12  ozs. 

On  section  the  tumour  showed  an  oval  cavity  4  in. 
in  length,  filled  with  greenish-yellow  viscid  pus,  containing 
large  irregular  firm  caseous  masses.  The  walls  of 
cavity  varied  in  thickness,  the  external  and  deep  walls 
being  -|  in.,  the  lateral  1  in.,  and  the  anterior  about 
1^-  in.  thick  ;  from  within  they  consisted  of  a  layer  of 
pinkish  granulation  tissue  4 '5  millimetres  thick,  a  zone 
of  dense  white  fibrous  tissue,  which  was  adherent  to  and 
continuous  with  the  muscle  on  the  one  hand,  and  the 
thickened  skin  on  the  other,  and  anteriorly  and  laterally 
pearly  white  fibrous  tissue  enclosing  translucent  amber- 
coloured  nodules,  the  size  of  peas,  with  central  yellov.' 
gritty  points  ;  the  muscle  and  skin  weri=  studded  with 
similar  nodules.  Running  in  the  muscles  between  the 
local  tumour  and  the  neighbouring  glands  there  were 
two  firm  cords,  of  the  thickness  of  a  lead  pencil  ;  one 
entered  the  hilum  of  the  prescapular  gland,  the  other 
that  of  the  rounded  prepectoral  gland  :  they  resembled 
in  structure  the  nodules  described  above. 

Right  Prescapular  Gland. — Weighed  3h  ozs..  and 
measured  3  in.  by  H  in.  by  1|  in.  On  section  the  greater 
part  of  the  gland  was  composed  of  translucent  fibroid 
tissue,  closely  studded  with  yellow  calcareous  grains 
and  containing  here  and  there  small  cavities  filled  with 
caseo-jjus  ;  in  the  midst  of  this  tissue  there  was  a  lenti- 
cular mass,  about  f  of  an  inch,  in  diameter,  of  dense 
caseous  tissue  surrounded  by  a  capsule  of  fibrous  tissue. 
At  one  extremity  of  the  gland  there  was  more  ur  less 
normal  tissue  closely  studded  with  calcareo-caseous 
nodules  ;  the  capsule  of  the  gland  was  greatly  thickened. 

Near  the  hilum  there  was  a  small  gland  which  was 
normal  on  section. 

Prepectoral  Glands. — The  most  superficial  gland  was 
enlarged  to  about  the  size  of  a  pullet's  egg,  stony  hard, 
and  studded  externally  with  small  yellow  projecting 
iiodules.  On  section  the  gland  showed  a  narrow  cortical 
zone,  consisting  of  tissue  similar  to  that  in  the  lymphatic 
cords,  surrounding  a  dense  opaque  yellow  (pinkish  in  the 
centre)  caseous  medulla,  gritty  only  around  the  margins ; 
the  two  parts  were  separated  by  a  zone  of  fibrous  tissue. 

A  deeper  prepectoral  gland  contained  a  firm  translucent 
iiodule,  8  millimetres  in  diameter,  beset  with  yellow 
calcareous  points. 

Right  Axillary  Gland. — Searched  for,  but  not  found. 
Cervical  Glands. — The  upper  cervical  gland  on  the 
right  side,  the  size  of  a  walnut,  was  calcareo-caseo:is 
throughout,  and  showed  two  or  three  foci  of  softening. 

The  middle  cervical  gland,  the  size  of  a  filbert,  was 
partly  composed  of  translucent  fibroid  tissue,  studded 
with  calcareous  grains,  and  partly  of  dense  caseated  ^ 
tissue,  gritty  around  the  margins  ;    the  latter  was  en- 
closed in  a  fibrous  capsule. 

Between  the  latter  and  the  first  rib  there  were  two 
smaller  glands,  less  extensively  affected. 
Abdomen  : 

Omentum,   Peritoneu  m. — Normal. 
Spleen. — Weighed  10  ozs.,  and  was  normal  on  the 
surface.    On  section  it  showed  about  twenty  hard 
yellow  spherical  nodules,  ranging  from  2  to  4  mm.  ; 
all  were  gritty  in  the  centre. 

Kidneys,  Suprarenal  Bodies. — Normal. 
Liver. — Showed  on  the  sm'face  about  four  dozen 
whitish  nodules,  which  ranged  in  size  from  4  to  10  mm. 
m  diameter  ;  some  of  these  projected  on  the  surface 
and  had  overhanging  margins,  nregular  in  outline  ; 
others  were  just  visible  beneath  the  capsule.  On 
.section  they  had  dense  white  fibrous  capsules,  and 
firm  and  calcareous,  or  caseous  and  softened  centres. 

In  the  substance  there  were  numerous  similar 
nodules. 
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Portal  Glands. — One  portal  gland  was  enlarged 
and  closely  beset  with  nodules,  the  largest  the  size 
of  a  French  bean  ;  they  consisted  of  a  translucent 
fibroid  tissue,  studded  with  yellow  calcareous  foci. 
Three  other  smaller  glands  each  contained  two  similar, 
but  smaller,  nodules. 

One  coeliac  gland  resembled  the  latter. 

Thorax  : 

Heart,  Pericardium,  Parietal  Pleura. — Normal. 

Lungs. — On  the  surfaces  of  both  lungs,  beneath 
the  pleura,  were  fairly  numerous  nodules  ranging 
in  size  from  1  to  2  mm.  up  to  1  cm.  in  diameter(seventy 
were  counted  on  the  surface  of  the  left  caudal  lobe). 
Many  formed  rounded  projections  on  the  surface,  and 
most  were  surrounded  by  narrow  collapsed  zones. 

On  section  the  larger  nodules  had  dense  fibrous 
capsules,  and  were  filled  with  viscid  caseo-pus,  con- 
taining calcareous  grains.  The  small  nodules  [i.e.. 
those  1  to  2  mm.  in  diameter)  were  firm  and  trans- 
lucent, and  showed  calcified  centres. 

Similar  nodules  were  scattered  throughout  the 
substance  of  the  limg.  The  lung  parenchyma  be- 
tween the  nodules  was  normal  in  colour  and  texture. 

The  thin  posterior  margin  of  the  right  caudal  lobe 
contained  a  solid  mass  1^  in.  by  f  in.,  composed 
partly  of  reddish  consolidated  tissue,  and  partly  of 
caseous  and  softened  tissue ;  the  latter  part  was 
divided  into  smaller  areas  by  fibrous  trabeculse.  At- 
tached to  the  pleura  covering  the  diaphragmatic 
surface  of  each  caudal  lobe  there  was  a  thin  flattened 
growth,  about  8  mm.  across,  consisting  of  firm  trans- 
lucent pink  tissue  studded  with  calcareous  grains. 
The  fringes  around  the  margins  of  the  lungs  was 
normal  in  appearance. 

Mediastirml  Glands. — The  caudal  mediastinal  gland 
measured  4  in.  by  1 J  in.  by  1  j  in.,  and  weighed  2J  ozs. 


On  section  the  cortex  was  crowded  with  calcareous 
nodules  and  masses  similar  to  those  in  the  portal) 
glands. 

In  front  of  this  were  four  enlarged  glands,  simi- 
larly affected. 

Bronchial  Glands. — Were  two  or  three  times  the 
normal  in  size ;  on  section  they  resembled  the 
mediastinal  glands,  but  showed  also  several  focii 
of  softening. 

Three  small  oesophageal  glands  contained  cal- 
careous nodules. 

A  small  gland  just  within  the  anterior  opening  of 
the  thorax,  on  the  right  side,  was  tuberculous  through- 
out, and  highly  calcified. 

Tongue,  Pharynx,  Tonsils,  Thyroid. — ^Normal. 

Small  Intestine. — The  small  intestine  throughout  its 
whole  length,  but  chiefly  in  the  ileum,  was  studded  with 
pea-sized,  firm,  submucous  nodules,  which,  on  section, 
were  translucent  and  homogeneous,  except  for  a  greenish^ 
focus  in  the  centre. 

Large  Intestine,  Mesenteric  Glands,  Colic  Glands,  Uterus,. 
Fallopian  Tubes,  Mammary  Gland. — Normal. 

Various  Lymphatic  Glands  : 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  Iliac,  Lum- 
bar, Supramammary,  Left  Axillary,  Left  Prepectoral, 
Left    Prescapular,    Submaxillary,  Retropharyngeal,. 
Parotid. — Normal  in  size  and  appearance. 
Microscopical  Examination  (Smear  Preparation.) 

Prepectoral  Gland. — One  tubercle  bacillus. 

Spleen.  ^    -^q  tubercle  bacilli. 

Intestinal  Nodule  J 

Guinea-Pig  Inoculated. 
A    guinea-pig    inoculated   subcutaneously   with  ara 
emulsion  made  from  two  liver  nodules  died  of  general; 
tuberculosis  in  76  days. 
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CALF  160. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-Pigs  996  to  999.  {See  Calf  134. ) 
Dose — 2-3  cc,  containing  approximately  542,  202,000  tubercle  bacilli. 
Date— June  2nd,  1904. 
Weight — '-2  cwt.  3  qrs.  2  lbs. 

Killed — November  9th,  1904.    160  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  right 
side  of  the  neck  on  June  2nd,  1904. 

On  the  next  day  a  small  tumour  was  felt  at  the  seat 
of  inoculation  ;  this  increased  in  size  day  by  day  and 
attained  its  maximum  about  the  end  of  July. 

On  July  29th,  47  days  after  inoculation,  the  tumour 
was  very  prominent  and  heavy  and  measured  about 
7  by  4  by  4  in  ;  the  tissues  around  it  and  those  of  the  dewlap 
were  very  (Bdematous  (the  oedema  in  the  latter  was  first 
noticed  on  June  29th) ;  the  skin  over  the  central  part  of 
the  tumour  was  covered  with  dried  secretion  and  showed 
beneath  this  fissures  and  small  ulcers  exposing  caseous 
material 

On  September  1st  the  skin  broke  down  and  formed 
a  discharging  ulcer  3  by  IJ  ;  this  gradually  penetrated 
more  deeply  into  the  centre  of  the  tumour,  and  on  Sept- 
ember 23rd  there  was  a  deep  foul  excavation,  the  skin 
around  which  was  turned  in  and  covered  with  dried 
discharge ;  the  tumour  as  a  result  of  the  ulceration 
diminished  in  bulk.  The  tissues  between  the  tumour  and 
the  gland  were  thickened  and  infiltrated. 

The  right  prescapular  gland,  13  days  after  inoculation, 
was  3f  in.  in  length  ;  on  July  29th  it  was  very  large 
and  measured  nearly  7  in.  in  greatest  diameter ;  subse- 
quently there  was  a  slight  diminution  in  size.  The  calf 
first  began  to  show  signs  of  emaciation  in  the  sixth  week 
after  inoculation  ;  it  then  gradually  became  thinner  and 
did  not  grow ;  when  killed  it  was  much  emaciated. 

Beyond  this  progressive  emaciation  there  were  no  other 
symptoms  until  about  October  20th,  140  days  after 
inoculation  ;  the  respirations  were  then  noticed  to  be 
■quicker  and  there  was  occasional  cough. 

During  the  remaining  period  of  the  experiment  the 
respirations  continued  to  be  a  little  quicker  than  normal, 
but  were  never  very  hurried. 

The  appetite  was  good  throughout. 

Temperature. 

The  temperature  began  to  rise  on  the  tweKth  day  ;  on 
the  sixteenth  it  had  reached  40-8°  C.  It  remained  high  for 
six  weeks,  varying  between  39'6°  C.  to  40'6°  C,  and  then 
fell  slowly  to  the  normal.  On  the  74th  day  it  c^uickly  rose 
again,  and  in  the  13th  week  fluctuated  between  40.2^ 
and  40'8°.  Subsequently  it  fluctuated  irregularly  be- 
tween 39'0°  and  40-2°,  only  occasionally  falhng  to  the 
normal. 

Weights. 

In  the  first  five  days  there  was  a  loss  in  weight  of 
12  lbs.  ;  then  the  loss  was  more  gradual,  2  lbs.  in  three 
"weeks  ;  from  June  28th  to  July  12th  there  was  a  loss 
of  1  qr.  2  lbs. ;  during  the  rest  of  the  experiment  the  weight 
fluctuated  irregularly  between  2  cwt.  1  qr.  4  lbs.,  and 
2  cwt.  2  qrs. 

cwt.  qrs.  lbs. 

June  2nd,  1904  -  -  -  -  2  3  2 
Jime  28th,  1904  -       -       -    2       2  16 

July  12th,  1904  -  -  -  -  2  1  14 
August  9th  and  16th,  1904  -  -  2  1  4 
October  18th,  1904  -  -  -  2  2  0 
November  8th,  1904   -       -       -    2       1  26 

Loss  in  weight. — Iqr.  4lbs. 

Tuberculin  Tests. 

October  4th,  1904.  124  days  after  inoculation. 
Positive.    Rise  of  temperature  1'5°  C. 

October  7th,  1904.  127  days  after  inoculation. 
Negative.    No  rise  of  temperature. 

October  20th,  1904.  140  days  after  inoculation. 
Negative.    No  rise  of  temperature. 


POST-MORTEM  EXAMINATION. 

Carcass. — Emaciated ;  very  Httle  subcutaneous  or 
abdominal  fat. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on 
the  right  side  of  the  neck,  there  was  a  firm  tumour, 
measuring  6  in.  vertically,  4  in.  horizontally,  and  2  in. 
in  greatest  thickness,  and  which  weighed  about  1  lb.  6  ozs. 

The  skin  over  the  centre  of  the  tumour  showed  a 
deep  ulcer  2  in.  by  1  in.,  with  very  irregular  inverted 
edges  ;  the  skin  around  the  ulcer  was  scaly,  devoid  of 
hair,  and  covered  with  masses  of  dried  secretion  ;  from  the 
centre  of  the  ulcer  there  was  a  discharge  of  yellow,  foul- 
smelling  pus. 

On  section  of  the  tumour  the  ulcer  was  seen  to  com- 
municate with  a  narrow  cleft,  3  in.  long  by  1  in.  broad, 
situated  between  the  skin  and  the  muscles  ;  this  was 
lined  by  pinkish  granulation  tissue  covered  over  in- 
ternally with  a  layer  of  soft  yellow  pus. 

Surrounding  this  space,  and  forming  the  bulk  of  the 
tumour,  were  the  greatly  thickened  skin  on  the  one  hand 
and  fibroid  (cicatricial)  muscular  tissue  on  the  other  : 
both  the  skin,  which  in  one  part  was  nearly  1  in.  thick, 
and  the  muscles  were  studded  with  firm  yellow  nodules, 
calcareous  in  the  centre  ;  besides  the  nodules  there  were 
several  small  cavities  fiUed  with  greenish  yellow  caseo-pus. 

Stretching  between  the  local  tumour  and  the  neighbour- 
ing glands  there  was  a  very  thick  nodular  cord,  consisting 
of  dense  translucent  tissue  studded  with  calcareous 
grains. 

Between  the  local  tumour  and  the  neighbouring  glands 
the  subcutaneous  tissues  and  the  muscles  showed  numerous 
discrete  calcareous  tubercles  ;  similar  tubercles  occurred 
in  the  loose  connective  tissues  surrounding  the  prescapular 
and  prepectoral  glands. 

Bight  Prescapular  Gland.- — Weighed  15  ozs.,  and 
measured  5  in.  by  2|  m.  by  2J  in.  On  section  the  cortex 
of  the  gland  was  composed  throughout  of  dense  pinkish 
yellow  caseated  tissue,  sUghtly  gritty  around  the  periphery^: 
the  medulla  showed  numerous  small  highly  calcareous 
nodules  set  in  pearly-white  fibrous  tissue. 

At  the  superior  extremity  of  the  gland  there  was  a 
mass  the  size  of  a  broad  bean  (glandular  ?  ),  which  showed 
on  section  a  firm  caseated  mass  in  the  centre,  surrounded 
by  a  translucent  fibroid  zone,  gritty  from  calcification. 

Prepectoral  Olands. — The  one  nearest  the  local  lesion 
was  very  hard,  rounded,  and  measured  an  inch  in  dia- 
meter ;  on  section  it  resembled  the  prescapular  gland. 

Posterior  to  the  above,  lying  on  the  first  two  ribs, 
there  were  two  enlarged  glands  ;  one  weighed  2  ounces, 
and  on  section  showed  firm  fibroid  tissue  studded  with 
caseo-calcareous  tubercles ;  at  one  extremity  there 
was  a  cavity  |  in.  in  diameter,  filled  with  greenish  yellow 
caseo-pus  ;  the  other  was  about  half  the  size,  and  was 
studded  with  caseo-calcareous  tubercles. 

Cervical  Glands. — A  mid  cervical  and  a  lower  cervical 
gland,  the  size  of  filberts,  were  caseo-calcareous  through- 
out. 

Between  the  latter  and  the  first  prepectoral  gland 
there  were  two  small  glands,  caseous  throughout. 

The  sxiperior  cervical  gland  and  the  cervical  glands 
on  the  left  side  were  normal. 

Right  Axillary  Gland. — Was  a  little  enlarged,  and 
showed  in  the  cortex  numerous  caseo-calcareous  nodules. 
Left  Axillary  Gland. — -Normal. 

Prescapular  and  Prepectoral  Glands. — On  the  left  side 
normal. 

Abdomen  : 

Omentum. — On  the  inferior  surface  of  the  omen- 
tum there  were  numerous  nodules  ranging  in  size 
from  3  or  4  millimetres  to  1"5  centimetres  in  dia- 
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meter  ;  some  of  these  were  lenticular  in  shape,  and 
had  very  long  pedicles,  others  were  attached  by  a 
broad  base.  On  section  they  were  dense,  fibroid, 
and  infiltrated  with  calcareous  particles  ;  some  of 
the  pedunculated  ones  were  hsemorrhagic. 

The  surface  in  contact  with  the  rumen  was  normal. 

On  the  serous  surfaces  of  the  second  and  third 
stomachs,  and  on  the  small  omentum,  there  were 
similar  "  grapy  "  bodies. 

Spleen. — Weighed  11  ounces,  ;  the  pulp  was  closely 
beset  with  nodules  ranging  from  3  to  10  millimetres 
in  diameter  ;  the  nodules  were  firm,  and  in  an  ad- 
vanced condition  of  caseous  and  calcareous  de- 
generation ;  some  projected  from  the  surface,  the 
capsule  at  these  points  showing  pinkish  connective 
tissue  outgrowths. 

Liver. — The  right  lobe  of  the  liver  was  firmly  ad- 
herent to  the  upper  part  of  the  diaphragm. 

On  the  concave  sui'face  there  were  about  fourteen 
flattened  whitish  jjrojections  with  overhanging 
margins,  the  largest  5  millimetres  in  diameter  ;  on 
the  convex  surface  there  were  numerous  similar 
growths  ;  they  were  caused  by  nodules  of  various 
sizes,  which  were  embedded  in  the  liver  substance  ; 
on  the  concave  surface  of  the  left  lobe  of  the  liver 
there  were  three  or  four  prominent  mushroomed 
growths,  the  largest  4  centimetres  across,  which 
caused  only  slight  depressions  in  the  liver  substance, 
being  separated  from  it  by  limiting  membranes  of 
fibrous  tissue  ;  these  on  section  showed  firm  trans- 
lucent tissue  penetrated  with  a  yellow  network,  and 
were  very  gritty  from  calcification.  In  the  depth  of 
the  liver  there  were  numerous  spherical  nodules,  the 
largest  1  centimeti'e  in  diameter. 

All  the  nodules  had  fibrous  capsules  and  firm 
caseo-calcareous  centres. 

Gall  Bladder. — -On  the  serous  surface  there  was  a 
loosely  attached  gritty  nodule,  the  size  of  a  barley 
grain. 

Portal  Glands. — Were  nodular  on  the  surface,  and 
on  section  crowded  with  caseo-calcareous  nodules 
and  masses. 

Coeliac  Glands. — The  coeliac  glands,  four  in  number, 
were  much  enlarged  and  hardened ;  three  were 
caseo-calcareous  throughout ;  the  fourth  was  beset 
with  discrete  nodules. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
several  pale  wedge-shaped  areas  ;  there  were  also 
a  few  scattered  tubercles  the  size  of  mustard  seeds  ; 
these  were  translucent  throughout,  or  only  slightly 
opaque  in  the  centre,  and  showed  no  sign  of  caseation 
or  calcification. 

The  right  kidney  resembled  the  left ;  one  of  the 
tubercles,  however,  was  the  size  of  a  small  shot,  and 
was  yellow  and  gritty  in  the  centre. 

Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart,  Pericardium. — Normal. 

Pleura. — The  fringes  along  the  margins  of  the  ribs, 
particularly  on  the  right  side,  were  sUghtly  hyper- 
trophied.  Loosely  attached  to  the  membrane  on  the 
right  side  were  seven  nodules,  the  largest  the  size  of 
a  pea  ;  five  of  these  were  arranged  in  a  cluster,  the 
others  were  widely  sejjarated. 

On  the  left  side  there  were  altogether  six  loosely 
pedunculated  bodies,  ranging  in  size  from  a  barley 
grain  to  a  small  bean,  and  one  flattened  growth  -|  in. 
in  diameter ;  two  of  the  nodules  were  hajmorrhagic. 

Diaphragm.. — On  the  pleural  surface  the  tendon 
showed  reddish  velvety  vegetations  and  several 
flattened  growths,  the  largest  1  cm.  in  diameter ; 
similar  growths  were  seen  on  the  caval  fold  of  the 
pleura.  On  the  peritoneal  surface  the  right  side  of 
the  diaphragm  was  covered  with  large  prominent 
nev/  growths,  many  of  which  were  \  in.  thick.  On 
section  they  consisted  of  dense  translucent  tissue 
penetrated  with  a  yellow  necrotic  network,  and  in- 
filtrated with  calcareous  patches  ;  on  the  left  side 
and  around  the  margins  there  were  a  few  large  loosely 
pedunculated  bodies. 

Lungs. — The  surfaces  of  the  cephalic  lobes  were 
very  irregular  and  nodular ;  besides  numerous 
nodules  projecting  beneath  the  pleura,  there  were 


several  mushroomed  growths  on  the  surface  ;  the 
lobes  were  adherent  to  each  other  along  the  margirt 
by  slender  threads  of  cormective  tissue,  and  also- 
in  many  places  where  surface  nodules  came  into  con- 
tact ;  the  fringes  around  the  margins  showed  a  num- 
ber of  firm  nodules. 

The  surfaces  of  the  caudal  lobes  showed  a  moderate 
number  of  mushroomed  growths,  the  largest  I  cm> 
in  diameter ;  they  were  most  numerous  on  the 
diaphragmatic  and  mediastinal  surfaces  ;  the  margin 
of  the  left  caudal  lobe  showed  a  row  of  twelve  flattened 
nodules,  the  largest  1  cm.  in  diameter. 

The  substance  of  the  lungs  was  everywhere  beset 
with  nodules,  ranging  in  size  from  a  small  shot  to  a 
barcelona  nut ;  the  nodules  were  caseous  and 
calcareous  and  were  surrounded  by  fibrous  capsules  ; 
some  of  the  larger  ones  were  entirely  softened  or 
were  beginning  to  soften. 

In  the  cephaUc  lobes  there  were  also  large  areas  of 
consohdation,  which  on  section  were  firm,  reddish, 
and  studded  with  calcareous  tubercles.  In  the 
caudal  lobes  many  of  the  lobules  were  similarly 
consolidated  ;  the  consolidated  tissue  usually  sui'- 
rounded  a  large  nodule.  In  the  posterior  parts 
there  were  areas  of  consolidation  affecting  several 
lobules  ;  these  had  a  similar  appearance  to  the  above, 
but  contained  also  cavities  filled  with  yellow  caseo- 
pus  ;  the  cavities  communicated  with  the  bronchi, 
which  were  dilated  and  filled  with  muco-pus.  In 
the  anterior  part  of  the  right  caudal  lobe,  near  the 
margin,  there  was  a  mass  2  in.  by  1  in.,  which  on 
section  was  firm  and  caseous  throughout. 

Mediastinal  Glands. — The  long  caudal  mediastinal 
gland  was  greatly  enlarged,  measuring  7  in.  by  3  in. 
by  2  in.,  and  weighing  13  ozs.  In  front  of  that, 
extending  as  far  as  the  first  rib,  there  was  a  chain  of 
six  very  large  glands,  which  together  weighed  8 
ozs.  On  section  aU  the  dorsal  mediastinal  glands 
consisted  throughout  of  calcareo-caseous  tissue, 
with  a  dense  fibrous  stroma  ;  the  capsules  of  the 
glands  were  greatly  thickened. 

Bronchial  Glands. — -Two  on  the  right  side  together 
weighed  2  ozs.  The  left  bronchial  weighed  7  ozs.. 
They  resembled  on  section  the  mediastinal. 

Below  the  trachea,  in  front  of  the  heart,  there 
were  three  glands,  the  largest  the  size  of  a  filbert. 
On  section  two  were  indui-ated  and  studded  with 
calcareo-caseous  tubercles ;  the  other  showed  cal- 
careous grains  in  the  cortex. 

One  inferior  mediastinal  gland  contained  two- 
pinhead  sized,  gritty,  caseous  tubercles. 
Tongue,    Pharynx,    Tonsils,   Submaxillary  Lymphatic 
Glands,  Pharyngeal  Lymphatic  Glands,  Parotid  Lympliatic 
Glands.- — Normal. 
Large  Intestine,  Small  Intestine. — ^Normal  throughout. 
Mesenteric  Glands. — One  near  the  termination  of  the 
mesentery  showed  a  pea-sized  calcareous  nodule ;  all 
the  others  were  normal. 

A  gastric  gland  between  the  second  and  third  stomachs 
was  caseo-calcareous  throughout. 
Colic  Glands,  Testicles. — Normal. 
Various  Lympliatic  Glands : 

Left  Popliteal. — Contained  a  pea-sized  caseous,, 
slightly  gritty  nodule. 

Right  Popliteal,  Gluteal,  Ischiatic,  Precrural,  Pudic, 
Parotid,  Left  Iliac. — Normal. 

Lumbar,  Sacro-Iliac,  Right  Iliac. — Each  contained' 
a  pea-sized  caseo-calcareous  nodule. 

Renal  Gland. — Was  closely  beset  in  the  cortex, 
with  calcareo-caseous  nodules. 
Microscopical  Examination  (Smear  Preparations). 
Right  Prescapular  Gland  (Emulsion). — Numerous  tubercle 
bacilli. 

i^^f  JV  -.7      I  No  tubercle  bacilli. 
Right  Kidney  j 

Guinea-pigs  Inoculated. 

No.  1336  inoculated  partly  subcutaneously  and  partly 
intraperitoneally  with  emulsion  from  kidney  (two  small 
tubercles);  died  in  47  days  of  general  tuberculosis. 

No.  1337  inoculated  intraperitoneally  with  an  emulsion, 
from  the  right  prescapular  gland ;  died  of  general  tuber- 
culosis in  130  days. 
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GOAT  6. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-Pigs  996  to  939. 
Dose — 1  CO.  of  a  1  in  47,000  dilution  of  the  emulsion  containing  approximately  5,000  tubercle  bacilli. 
Date— June  2nd,  1904. 
Weight— 2  qrs.  7  lbs. 

Killed— November  10th,  1904.    161  days  after  inoculation. 


Clinical  History. 

The  goat  was  inoculated  subcutaneously  on  the  right 
side  of  the  neck  on  June  2nd,  1904. 

At  the  end  of  the  eighth  day  nothing  could  be  felt  at 
the  seat  of  inoculation. 

On  June  15th,  13  days  after  inoculation,  there  was  a 
shght  thickening,  and  on  June  22nd,  20  days  after  inocula- 
tion, a  small  tumour,  distmctly  softened  ui  the  centre, 
about  1  in.  in  diameter  and  l  in.  in  thickness  ;  the  pre- 
scapular  gland  was  shghtly  enlarged. 

On  Jime  29th  the  tumour  was  uniformly  softened  and 
the  skin  over  the  central  part  reddened  and  thinned. 

The  skin  subsequently  broke  down  and  the  tumour 
gradually  diminished  in  size,  finally  becoming  repre- 
sented by  a  shght  thickenmg.  The  prescapular  gland 
increased  to  about  2  in.  in  length  and  then  became 
smaller. 

There  were  no  signs  of  ill-health  during  the  experiment. 
Weight. 

From  June  2nd  to  August  16th  there  was  a  gain  in 
weight  of  25  lbs.  ;  duruig  the  last  three  months  the 
weight  was  practically  stationary. 

qrs.  lbs. 

June  2nd,  1904    2  7 

August  16th,  1904  ----  3  4 
November  8th,  1904     -       -       -       -     3  0 

Gain  in  weight. — 21  ibs. 

Temperature. 

The  temperature  rose  sharply  on  the  12th  day  to  41°  C. ; 
it  then  fell  slowly,  and  on  the  15th  day  was  39-5;  for  the 
following  three  weeks  it  was  irregular,  fluctuating  be- 
tween 35-2  and  39-8°  C.  ;  then  for  7  weeks  it  was  more  or 
less  normal,  never  rising  above  39-3°  C  ;  in  the  14th  week 
there  was  a  further  period  of  febrile  temperature.  Maxi- 
mum 39-7°  C  ;  subsequently  with  the  exception  of  one  or 
two  slight  rises  the  temperature  was  practically  norma!. 

Tuberculin  Tests. 

October  4th,  1904.  124  days  after  inoculation. 
Positive.    Rise  of  temperature  2-2°  C. 

October  7th,  1904.  127  days  after  inoculation. 
Positive.    Rise  of  temperature  0-9°  C. 

October  20th,  1904.  140  days  after  inoculation. 
Positive.    Rise  of  temperature  1*9°  C. 

October  26th,  1904.  146  days  after  inoculation. 
Positive.    Rise  of  temperature  0-9°  C. 

November  1st,  1904.  152  days  after  inoculation. 
Positive.    Rise  of  temperature  1-5°  C. 

POST-MORTEM  EXAMINATION. 
Carcass.  —In  good  conchtion. 

Seat  of  Inoculaton.— At  the  seat  of  inoculation,  in  the 
ubcutaneous  tissues  on  the  right  side  of  the  neck,  there 
was  a  series  of  nodules  bound  together  by  white  fibrous 
tissue,  covering  a  triangular  area  2in.  by  1  in.  ;  the 
nodules  varied  in  size  from  a  small  shot  to  a  large  pea, 
and  had  caseous,  softened,  and  shghtly  gritty  contents. 

The  skin  over  the  centre  of  the  group  showed  a  small 
openmg,  which  was  plugged  with  dry  discharge.  Be- 
tween this  group  and  the  prescapular  gland  there  were  a 
few  isolated  nodules. 

Bight  Prescapular  Gland.— Weighed  about  an  ounce, 
and  measured  2  in.  by  If  in.  by  J  ui.  On  section  it  was 
practically  caseous  throughout ;  the  medullary  part  was 
wholly  converted  into  a  dirty  white  mortary  caseous 
material,  whilst  the  cortex  was  closely  beset  with  softened 
caseous  nodules  ;  the  cut  surface  of  the  gland  was  dis- 
tinctly gritty. 

Attached  to  the  inferior  extremity  of  this  gland  there 
was  a  small  gland,  which  contained  a  cheesy  gritty  nodule 
one  centimetre  in  diameter. 


Right  Prepectoral  Gland. — Normal. 

Left  Prescapidar  Gland. — AVas  enlarged  and  cedematouS; 
but  showed  no  tuberculous  nodules. 

Cervical  Glands,  Axillary  Glands. — Normal. 

Abdomen  : 

Omentum,  Peritone  um. — Normal. 

Spleen. — Was  not  enlarged  ;  it  contained  in  the 
pulp  two  pea-sized  nodules,  with  translucent  fibroid 
margins  and  softened  caseous  gritty  contents. 

Liver. — In  the  substance  of  the  liver,  just  under 
the  capsule,  on  the  concave  surface,  there  was  a 
group  of  six  or  eight  nodules,  the  largest  the  size  of 
a  pea,  surrounded  and  bound  together  by  a  scanty 
matrix  of  fibrous  tissue.  The  nodules  were  all 
caseous,  softened  and  slightly  gritty. 

On  the  convex  surface,  just  under  the  capsule,  one 
pea-sized  caseous  nodule  was  seen  ;  also  a  minute 
grey  translucent  tubercle. 

No  nodules  were  seen  in  the  depth  of  the  liver 
substance. 

Portal  Glands. — Two  the  size  of  small  beans  were 
closely  beset  with  softened  caseous  nodules,  the 
largest  about  3  mm.  in  diameter,  very  gritty  from 
calcification  ;  a  third  gland,  the  size  of  a  small  pea, 
contained  one  caseous  nodule. 

Kidneys,  Suprarenal  Bodies. — Normal. 

Intestines. — The  mucous  membrane  of  the  small 
intestines  was  studded  throughout  its  whole  length 
with  numerous  ulcers  ;  these  occurred  in  the  mucous 
membrane  as  well  as  in  Peyer's  patches,  and  were 
usually  about  5  mm.  in  diameter  ;  the  ulcers  had 
raised  rounded  margins  and  slightly  thickened  bases  ; 
in  the  centres  of  some  of  them  there  was  a  little  yellow 
discharge.  In  a  few  Peyer's  patches  there  were 
ulcers  at  least  1  cm.  in  diameter  ;  these  had  very 
irregular  margins  and  floors. 

Large  intestine  normal. 

Mesenteric  Glands. — Were  not  obviously  enlarged  ; 
almost  all  showed  in  their  cortices  small  scattered 
caseous  foci.  The  large  terminal  mesenteric  gland 
showed  numerous  caseous  foci,  and  one  firm  caseous 
mass  5  mm.  in  diameter.  Many  of  the  foci  were 
surrounded  by  a  zone  of  firm  grey  translucent  tissue. 

Ileo-Colic  Glands. — Two  in  number  ;  appeared 
slightly  enlarged.  On  section  they  showed  in  the 
cortices  numerous  caseous  areas  of  various  sizes, 
gritty  chiefly  in  the  central  parts. 

Gastric  Glands,  Colic  Glands. — Normal. 

A  gland  on  the  pancreas  contained  a  caseous  focus. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — The  right  lobes  contained  altogether 
about  twenty-four  nodules  ;  in  the  anterior  lobes 
they  were  small,  being  not  larger  than  a  good-sized 
shot ;  in  the  caudal  lobes  they  ranged  in  size  up  to 
that  of  a  pea,  and  had  thin  tibrous  walls  and  caseous 
softened  contents  ;  the  smaller  nodules  were  caseous, 
but  firmer  than  the  large  ones,  and  were  preceptibly 
gritty. 

The  left  cephalic  lobe  contained  three  pea-sized 
caseous  and  softened  no'lules. 

In  the  substance  of  the  left  caudal  lobe,  near  the 
dorsal  surface,  there  was  a  solid  mass  \h  in.  by  1  in. 
by  1  in.  ;  this  on  section  showed  numerous  thin- 
walled  cavities  of  various  sizes,  filled  with  yellow 
viscid  muco-pus  ;  the  cavities  were  surrounded  by 
reddish  consolidated  tissue  studded  with  small 
tubercles. 
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Immediately  in  front  of  this  mass  tnere  was  a 
tlim-walled  tense  cavity  the  size  of  a  pigeon's  egg 
distended  with  air ;  the  walls  of  the  cavity  were 
lined  by  a  thin  layer  of  pinkish  granulation  tissue 
which  was  covered  internally  mth  soft  yellow  viscid 
caseo-pus  ;  the  lung  tissue  surrounding  the  cavity 
was  reddish  and  consolidated.  Besides  the  above, 
the  left  caudal  lobe  contained  a  number  of  nodules 
ranging  in  size  from  2  to  10  millimetres  in  diameter ; 
these  had  fibrous  capsules  and  softened  caseous 
contents. 

On  the  dorsal  surfaces  of  both  caudal  lobes  there 
were  some  irregular  greyish  patches  which  felt  firmer 
than  the  surrounding  lung  ;  on  section  they  were 
seen  to  penetrate  a  variable  distance  into  the  sub- 
stance, and  showed  numerous  minute  semi- trans- 
lucent foci  (?  parasitic). 

Larynx,  Trachea. — ^Normal. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  slightly  enlarged ;  at  the  anterior  extremity 
there  was  a  caseous  cheesy  nodule  the  size  of  a 
sparrow's  egg,  gritty  on  section,  and  surrounded  by 
a  thin  fibrous  capsule ;  the  posterior  sixth  of  the 
gland  appeared  normal ;  the  rest  of  the  gland  showed 
scattered  caseous  nodules,  the  largest  the  size  of  a 
pea. 

A  gland  in  the  anterior  part  of  the  dorsal  medias- 
tinum contained  three  or  four  caseous  nodules. 


Bronchial  Glands. — The  left  bronchial  gland  was 
slightly  enlarged,  and  contained  discrete  caseous 
(cheesy)  nodules,  gritty  from  calcification. 

The  right  bronchial  gland  was  similarly  affected. 

A  gland  lying  on  the  posterior  surface  of  the  left 
bronchus,  the  size  of  a  marble,  contained  a  caseous 
mass  1  centimetre  in  diameter,  and  several  small 
nodules. 

Thyroid,  Testicles,  Tongue,  Pharynx,  Tonsils. — Normal, 

Various  Lymphatic  Glands  : 

Bight  Precrural. — Showed  in  the  cortex  a  softened 
caseous  and  gritty  riodule.  about  3  millimetres  in 
diameter. 

Lejt  Precrurat,  s^opliteal.  Iliac,  Lumbar,  Pudic, 
Submaxillary,  Retro-Phmyrujeal. — Normal. 

Microscopical  Examination  {Smear  Preparation). 
Prescapular  Gland. — A  few  tubercle  bacilli. 

Liver.  "> — tubercle  bacilli. 
Spleen.) 

Guinea-pigs  Inoculated. 
With  emulsion  made  from  the  Prescapular  Gland : 

No.  1338.  (S.).— Died  of  tuberculosis  in  31  days. 
No.  1339.  (I.).— Died  of  tuberculosis  in  39  days. 


GOAT  10.  Subcutaneous    Virus  B.  II. 

Lung  :  cut  .surface  of  one  of  the  caudal  lobes. 


Vol.  I. 


(To  face  page  130.) 


139 


GOAT  10. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-Pigs  996  to  999. 
Dose— 1'9  CO.  of  a  1  in  100  dilution  of  the  emulsion,  containing  approximately  4,480,000  tubercle  bacilli. 
Date— June  2nd,  1904. 
Weight 

Killed — November  14th,  1904.    165  days  after  inoculation. 


Clinical  History. 

The  goat  was  inoculated  subcutaneously  on  the  right 
side  of  the  neck  on  Jime  2nd,  1904. 

On  the  thirteenth  day  there  was  a  firm  hemispherical 
swelling,  \\  in.  in  diameter. 

On  June  22nd,  1904,  20  days  after  inoculation,  it  was 
larger,  2^  in.  by  2  in.,  and  the  skin  over  the  central  part 
was  red  and  thin  ;  the  prescapular  gland  was  very  large 
and  measured  3  in.  in  long  diameter. 

On  July  1st,  the  skin  broke  down  and  an  ulcer  formed 
which  on  July  9tli  was  f  by  ^  in.  in  area  ;  this  ulcer  then 
gradually  diminished,  and  at  the  end  of  the  experiment 
had  almost  healed  ;  the  tumour  diminished  in  thickness 
but  not  much  in  area.  The  prescapular  gland  remained 
about  3  in.  in  length  and  became  very  hard. 

On  July  28th,  a  thickened  nodular  lymphatic  cord  was 
felt  extending  from  the  local  lesion  to  the  prescapular 
gland. 

No  symptoms  of  ill-health  were  noticed  during  the 
experiment. 

Weight. 

The  weight  fluctuated  during  the  experiment,  but 
within  very  narrow  limits  ;  the  highest  recorded  weight 
was  2  qrs.  3  lbs.,  the  lowest  1  qr.  19  lbs. 

qrs.  lbs. 

June  2nd,  1904    -       -       -       -       -    2  0 

July  29th,  1904                                       1  26 

August  2nd,  1904       -       -       -       -    1  19 

November  8th,  1904  -       -       -       -    1  25 

Loss  in  iveight  during  the  experiment. — 0  qrs.  3  lbs. 
Temperature. 

The  temperature  rose  on  the  8th  day  to  39 '8°,  then  fell 
to  below  normal ;  on  the  13th  day  it  again  rose  to  39  •  9°  C. ; 
it  continued  about  this  level  for  5  days,  and  on  the  18th 
day  rose  to  40"7°  ;  it  then  gradually  feU  with  irregular 
intermissions  to  below  40°,  but  above  normal,  where  it 
remained  for  about  3  weeks  ;  in  the  8th  week  it  again  rose 
to  40  "7°,  and  for  4  weeks  it  was  irregular  (max.  40  "2° 
min.  39°).  From  the  end  of  the  13th  week  till  death  the 
temperature  preserved,  with  few  exceptions,  a  continuously 
high  level,  and  fluctuated  between  39'  6  and  41°  C. 

Tuberculin  Tests. 

October  4th,  1904.  124  days  after  inoculation.  Rise  of 
temiJerature  0"6°  C.  (temperature  high  before  the  test). 

POST-MORTEM  EXAMINATION. 
Carcass. — In  poor  condition. 

Seat  of  Inoculation. — The  local  tumour  consisted  of  a 
collection  of  nodules,  ranging  in  size  from  a  pin's  head  to  a 
small  pea,  bound  together  by  a  scanty  matrix  of  fibrous 
tissue.  The  mass  thus  formed  measured  2 J  in.  by  1|  in. 
by  I  in.,  and  was  situated  partly  in  the  subcutaneous 
tissues  and  partly  in  the  superficial  muscles.  The  skin 
over  it  was  closely  adherent,  and  showed  in  the  centre  an 
irregular  healing  ulcer,  1  centimetre  across,  the  floor  of 
of  which  was  covered  with  a  dry  scab.  The  nodules  were 
caseous,  softened,  and  slightly  gritty  from  calcification, 
Besides  the  nodules  there  were  two  cavities,  the  largest 
1  centimetre  in  diameter,  filled  with  soft  caseo-pus. 

Stretching  between  the  local  tumour  and  the  pre- 
scapular gland  there  was  a  nodular  cord,  consisting  of  a 
series  of  caseous  nodules  surrounded  and  held  together  l)y 
fibrous  tissue. 

Right  Prescapular  Gland. — Weighed  about  1  oz.,  and 
measured  2 J  in.  by  IJ  in.  by  1  in.  On  section  it  was 
found  to  be  wholly  converted  into  a  dirty  white  putty- 
like mass,  appreciably  gritty  from  calcification ;  the 
capsule  was  slightly  thickened. 
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The  fatty  tissues  around  the  gland  contained  numerous 
small  caseous  gritty  tubercles. 

Prepectoral  Gland,  Axillary  Glands,  Left  Prescapular 
Gland,  Left  Prepectoral  Gland,  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Spleen. — Was  not  obviously  enlarged  ;  the  pulp 
contained  about  nine  nodules,  ranging  from  2  to  4  mm. 
in  diameter  ;  these  had  translucent  fibroid  margins 
and  cheesy,  gritty  centres ;  one  of  the  nodules 
caused  a  yellow  hemispherical  projection  on  the 
surface. 

Kidneys,  Stqirarenal  Bodies. — Normal. 

Liver. — Embedded  in  the  substance  of  the  liver,  just 
beneath  the  capsule  on  the  anterior  surface,  there 
were  fourteen  or  fifteen  nodules  ranging  in  size 
from  a  pin's  head  to  a  large  pea.  On  transverse 
section  three  of  these  were  seen  to  be  united  with 
other  nodules  Ijang  deeper  in  the  suljstance,  form- 
ing small  groups  of  three  and  four.  On  section 
the  nodules  had  pearly  white  fibrous  capsules  and 
cheesy,  gritty  contents.  In  the  depth  of  the  liver 
there  were  about  half  a  dozen  pea-sized  nodules 
and  a  few  minute  tubercles. 

Gall  Bladder. — Normal. 

Portal  Glands. — Were  enlarged  and  closely  beset 
with  caseous  and  gritty  nodules. 

Cceliac  Glands. — Four  or  five  in  number,  were 
enlarged  and  tuberculous ;  the  two  larger  ones  were 
practically  caseous  throughout ;  the  smaller  ones 
were  studded  with  caseous  nodules. 

Three  glands  in  close  relationship  with  the  pancreas 
showed  caseous  softened  areas  in  the  cortices. 

Thorax  : 

Heart,   Pericardium. — Normal. 

Pleura. — The  parietal  pleura  on  the  right  side 
was  roughened  with  slender  villous  projections, 
at  the  bases  of  some  of  which  little  hard  bodies 
could  be  felt.    The  left  pleura  was  normal. 

On  the  pleura  stretching  between  the  heart  and 
the  sternum  there  were  numerous  caseous  gritty 
tubercles. 

Lungs. — The  left  lung  contained  numerous  nodules 
and  seven  or  eight  large  masses.  The  nodules  were 
evenly  distributed  throughout  the  lobes,  those  near 
the  surface  forming  slight  projections  under  the  jjleura. 
On  section  they  were  caseous,  with  thin  fibrous 
walls,  and  showed  varying  degrees  of  softening, 
the  larger  ones  being  practically  cysts  filled  with 
soft  gritty  caseo-pus.  In  the  cejDhalic  lobe,  near 
the  root  of  the  lung,  there  was  a  cavity  filled  with 
caseo-pus,  the  size  of  a  pigeon's  egg  ;  this  communi- 
cated with  the  bronchus  by  a  small  opening. 

In  the  caudal  lobe,  besides  the  nodules,  there 
were  several  large  masses,  the  largest  2  in.  by  1|-  in. 
by  ^  in.  They  were  seen  on  the  surface  as  UTeguIar 
greyish  yellow  slightly  raised  areas,  over  which  the 
pleura  was  thickened.  On  section  they  were 
caseous  and  had  fibrous  capsules ;  some  were 
completely  broken  down  into  chambered  cavities 
filled  with  caseo-pus ;  others  were  composed  of 
caseated  tissue  of  the  consistence  of  cream  cheese. 

The  right  cephaUc  lobe  contained  numerous 
nodules  similar  to  those  in  the  left  lung,  and  several 
cavities,  the  largest  the  size  of  a  pullet's  egg. 

The  right  middle  lobe,  except  for  a  small  portion 
on  the  ventral  surface  and  at  the  extreme  tip,  was 
consolidated  ;  near  the  root  of  the  luug  there  was 
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a  large  cavity  filled  with  caseo-pus,  which  com- 
municated with  the  bronchus  :  external  to  this  the 
lobe  was  in  a  condition  of  caseous  pneumonia  ;  the 
cut  surface  showed  softened  caseous  areas,  which 
represented  the  centres  of  alveoli,  surrounded  by 
pinkish  translucent  tissue ;  the  small  portion  of 
functional  lung  tissue  contained  several  caseous 
tubercles. 

The  right  caudal  lobe  was  enlarged  and  extensively 
consolidated,  very  little  functional  lung  tissue  re- 
maining ;  the  pleura  over  the  solid  parts  was 
thickened  and  had  a  greyish  or  greyish-pink  trans- 
lucent appearance  ;  through  it  could  be  seen  yellowish 
patches  and  foci ;  the  surface  was  covered  with 
villous  projections  similar  to  those  on  the  parietal 
oleura. 

On  section  the  consolidated  parts  consisted  chiefly 
of  a  series  of  large  cavities  filled  with  thick,  slightly 
gritty  greenish  yellow  caseo-pus,  surrounded  by 
translucent  fibroid  tissue  ;  here  and  there  there  were 
patches  of  solid  reddish  translucent  tissue,  studded 
with  yellow  foci. 

The  crepitant  portions  of  the  lobe  were  beset  with 
nodules  similar  to  those  in  the  other  lobes. 

The  fringes  around  the  margins  were  greatly 
hypertrophied,  but  did  not  contain  tubercles. 

The  bronchi  were  filled  with  pus  ;  before  section 
Ijressure  on  the  lobe  caused  pus  to  exude  from  the 
main  bronchus. 

A  small  amount  of  caseo-pus  was  found  in  the 
trachea  behind  the  vocal  cords. 

The  mucous  membrane  of  the  trachea  and  larynx 
showed  no  ulceration. 

Bronchial  Glands. — Were  three  or  four  times  the 
normal  in  size,  and  closely  beset  with  cheesy,  very 
gritty  nodules,  the  largest  3  to  4  mm.  in  diameter. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
measured  4 J  in.  by  in.  by  -|  in.  On  section  it  was 
crowded  with  nodules,  and  masses  resembling  those 
in  the  bronchial  glands. 

Three  smaller  glands  anterior  to  this  were  similarly 
affected. 

The  nodules  were  embedded  in  firm  translucent 
fibroid  tissue,  and  were  each  surrounded  by  a  thin 
capsule  of  white  fibrous  tissue. 

Tonsils,  Pharynx. — Normal. 

Right  Submaxillari/  Gland. — Enlarged  and  hardened  ; 
on  section  it  showed  in  the  cortex  firm  caseated  patches 
similar  to  those  in  the  mesenteric  glands. 

Left  Submaxillary  Gland. — Normal. 

Left  '  Pharyngeal     GZa?ici!.— Considerably  enlarged. 
Showed  numerous  irregular  caseated  patches. 


Right  Pharyngeal  Glands. — About  half  the  size  ;  showea 
similar  patches. 

Intestines. — The  mucous  membrane  of  the  small  in- 
testine showed  very  numerous  ulcers  throughout  its  whole 
length  ;  in  the  ileum  they  were  more  closely  grouped  than 
in  the  duodenum,  and  in  the  last  few  inches  had  become 
continuous,  producing  large  serpiginous  ulcerated  areas. 
The  ulcers  occurred  in  the  mucous  membrane  as  well  as  in 
Peyer's  patches ;  in  the  former  they  were  generally 
circular,  and  ranged  from  5  to  10  mm.  in  diameter ;  in 
the  latter  several  were  very  large  and  had  irregular  un- 
dermined edges.  The  margins  of  the  ulcers  were  raised 
and  the  floors  covered  with  a  small  amount  of  yellow 
discharge ;  the  bases  were  only  sUghtly  thickened ; 
the  peritoneum  over  some  of  them  was  roughened  and 
showed  delicate  processes  of  connective  tissue. 

The  csecum  and  first  part  of  the  colon  showed  numerous 
ulcers  similar  to  those  in  the  small  intestine,  the  largest 
1  cm.  across. 

One  gastric  gland  was  slightly  enlarged  and  extensively 
caseous. 

The  glands  attached  to  the  duodenum  were  normal. 

Mesenteric  Glands.—The  mesenteric  glands,  passing 
from  the  anterior  to  the  posterior  extremity,  showed  pro- 
gressive degrees  of  enlargement ;  those  in  the  anterior 
part  were  little,  if  at  all,  enlarged  and  contained  isolated 
caseous  nodules  ;  in  the  middle  of  the  mesentery  the  glands 
were  definitely  enlarged ;  the  cortices  contained  caseous 
masses,  which  were  practically  continuous  throughout ; 
the  terminal  mesenteric  gland  was  greatly  enlarged,  the 
cortex  being  caseous  throughout.  The  medullary  parts 
of  these  glands  were  soft  and  oedematous. 

Ileo-Colic  Glands.-— A  large  Ueo-colic  gland  contained 
yery  large  caseated  patches,  which  practically  entirely 
replaced  the  gland  substance.  The  caseated  areas 
were  firm,  greyish  white,  and  somewhat  translucent,  and 
showed  in  the  central  parts  minute  opaque  yeUow  foci, 
which  were  slightly  gritty. 

Colic  Glands. — Normal. 

Uterus. — Normal. 

Various  Lymphatic  Glands : 

Precrural,  Iliac,  Ilio-Sacral,  Lumbar. — ^Normal. 

Microscopical  Examination  {Smear  Preparation). 

Prescapular  Gland  (Emulsion). — Numerous  tubercle 
bacilli. 

Guinea  Pigs  Inoculated. 

Two  guinea-pigs  were  inoculated,  one  subcutaneously 
the  other  intraperitoneaUy,  with  an  emulsion  made  from 
the  right  prescapidar  gland ;  both  died  of  general  tuber- 
culosis, the  former  in  74  days,  the  latter  in  58  days. 
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CALF  212. 

Intramuscular  Inoculation  of  "ulture  derived  fom  Heifer  66. 
Dose — 50  milligrammes. 
Date— September  SOtli,  1904. 

Weight — (4  days  after  inoculation)  L  cwt.  25  lbs.  [Age  2i  montlisj. 
Died— October  25th,  1904.    25  days  after  inoculation. 


Clinical  History. 
The  calf  was  inoculated  on  the  left  side  of  the  neck  on 
September  30th,  1904 ;  the  intention  was  to  inoculate 
subcutaneously  but,  owing  to  the  needle  penetrating  the 
deep  fascia,  the  injection  became  entirely  intramuscular. 
Three  days  after  inoculation  the  muscles  at  the  seat  of 
inoculation  were  felt  to  be  thickened  and  infiltrated  ;  the 
infiltration  gradually  increased  in  extent,  remaining 
confined  to  the  muscles  ;  the  skin  was  hot  but  freely  mov- 
able. 

On  October  20th,  1904,  20  days  after  inoculation,  there 


was  a  deeply  situated  infiltrating  tumour,  projecting 
slightly  beyond  the  surface  and  measuring  roughly  6  in. 
by  4  in.  The  left  prescapular  gland  measured  4  in.  in 
length,  and  one  of  the  prepectoral  glands  was  felt  to  be 
enlarged  and  hard. 

The  calf  became  ill  in  the  third  week.  On  October  20th 
the  respirations  were  very  frequent ;  the  coat  was  rough  : 
the  appetite  poor,  and  the  animal  was  obviously  losing 
flesh.  It  very  rapidly  got  worse,  and  presented  all  the 
signs  of  an  acute  pneumonia  ;  there  was  occasional  cough, 
and  during  the  last  few  days  almost  complete  anorexia- 


Temperature. 


Weight. 

There  was  a  steady  decline  in  weight ;  during  the  last 
week  the  calf  lost  22  lbs. 

cwt.  qrs.  lbs. 

October  4th,  1904       -       -       -    1       0  25 
October  I8th,  1904    -       -       -    1       0  22 
October  25th,  1904     -       -       -    1       0  0 
Loss  in  weight — 25  lbs. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  poor  condition  ;    very  emaciated. 

Local  Tumour. — The  local  tumour  was  situated  prac- 
tically entirely  in  the  midst  of  the  superficial  muscles 
on  the  left  side  of  the  neck ;  the  skin  was  readily  remov- 
able from  the  panniculus  camosus,  except  over  a  small 
area,  which  corresponded  to  the  point  of  entry  of  the 
needle.  At  this  point  the  subcutaneous  tissues  were 
infiltrated  ■with  caseous  tubercles,  which  adhered  to,  but 
did  not  penetrate  into  the  skin. 

The  tissues  aromid  the  tumour  and  neighbouring  glands 
were  deeply  congested  and  moderately  cedematous  ;  in 
the  loose  tissues  of  the  lower  part  of  the  neck  and  in  the 
dewlap  there  were  lai'ge  collections  of  gelatinous  cedema 
fluid. 

When  removed  and  freed  from  most  of  the  uninfil- 
trated  surrounding  muscles  the  tumour  mass  weighed 
about  1  lb.  2  ozs.,  and  measured  roughly  5^  in.  by  5  in.  by 
2  in.  at  its  thickest  part. 

On  section  the  central  2^art  of  the  tumour  was  com- 
posed of  dense  juicy  yellow  necrotic-looking  tissue,  en- 
closing here  and  there  small  reddish  islands,  which  prob- 
ably represented  the  remains  of  muscle  bundles. 

The  peripheral  parts  of  the  tumour  consisted  of  cedema- 
tous and  congested  muscular  tissue,  closely  studded  with 
small  yellow  tubercles.    In  the  necrotic  portion  in  the 


upper  part  of  the  tumour  there  was  "Jan  irregular  cavity 
1|  in.  by  1  j  in.  by  about  f  in.  ;  this  was  filled  with  watery 
serous  fluid,  in  which  were  suspended  small  masses  of 
caseous  debris  :  the  walls  of  the  cavity  were  irregular, 
caseous  and  shreddy. 

The  sterno-mastoid  muscie  Detween  tne  tumour  and 
the  prescapular  gland  showed  parallel  rows  of  yellow 
tubercles  between  the  muscle  bundles. 

Similar  tubercles  were  seen  on  the  deep  aponeurosis 
of  the  sterno-mastoid  near  its  insertion. 

Left  Prescapular  Gland. — Weighed  about  3  ozs.,  and 
measured  3^  in.  by  2  in.  by  1^  in.  On  section  about 
half  the  cortex  was  composed  of  firm  yellowish-white 
caseated  tissue  ;  the  rest  of  the  cortex  showed  numerous 
caseous  foci  studding  a  firm  translucent  matrix  ;  the 
medullary  portion  of  the  gland  was  congested  and  cedema- 
tous, and  showed  isolated  tubercles  :  the  cansule  was 
thickened. 

Prepecto  a'  Giands. — The  rounded  prepectoral  gland, 
the  size  of  a  small  marble,  was  indurated,  and  on 
section  firm,  pinkish  yellow  and  caseous  throughout. 

A  deeper  gland,  the  size  of  a  large  bean,  showed  in  one 
part  of  the  cortex  a  small  group  of  closely  packed  caseous 
tubercles  and  in  the  rest  of  the  cortex  isolated  tubercles. 
The  substance  of  the  gland  was  very  cedematous  and 
intensely  congested.  A  third  and  very  small  gland 
showed  no  tubercle. 

.Just  within  the  entrance  to  the  thorax,  on  the  left  side, 
there  was  a  large  gland,  measuring  lin.  by  1  in.  by  f  in., 
which  on  section  consisted  throughout  of  firm  yellow  caseo- 
necrotic  tissue. 

A  gland  on  the  opposite  side,  the  size  of  a  small  marble, 
was  cedematous,  haemorrhagic  and  beset  vnih.  op:^c{ue 
miliary  tubercles. 
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Abdomen : 

The  peritoneal  cavity  contained  a  small  quantity  of 
serous  fluid. 

Omentum. — The  omentum,  on  its  inferior  surface, 
presented  numerous  firm  greyish-white  congested 
tubercles  ranging  from  1  to  2 '5  mm.  in  diameter  ; 
there  were  also  numerous  very  minute  grey  specks. 
The  vascular  fringes  in  the  middle  of  the  polygonal 
areas  of  the  omentiim,  and  along  its  line  of  attach- 
ment, were  not  hypertrophied,  but  were  intensely 
congested. 

There  were  a  few  tubercles  on  the  serous  surface 
of  the  rumen,  and  a  few  on  the  peritoneum  covering 
the  floor  of  the  abdomen. 

Spleen. — 11  ozs.  No  tubercles  on  the  surface ; 
the  pulp  was  dark  in  colour,  and  packed  almost  as 
closely  as  possible  with  slightly  opaque  tubercles, 
the  largest  the  size  of  a  pin's  head. 

Liver. — 5  lbs.  13  ozs.  Enlarged,  of  a  yellowish-red 
colour  ;  substance  very  closely  beset  with  grey 
mihary  tubercles,  the  largest  about  1  mm.  in  diameter; 
some  of  the  tubercles  showed  very  minute  central 
opacities. 

The  gall  bladder  was  distended  with  thick  bile, 
and  showed  in  the  mucous  membrane  two  opaque 
yellow  points  (tubercles  ?). 

Portal  Glands. — Were  enlarged,  and  showed  in  the 
cortices  very  numerous  caseating  tubercles,  singly 
and  in  groups. 

Kidneys. — In  the  cortices  of  both  kidneys,  on  the 
surfaces  as  well  as  on  section,  there  were  very  num- 
erous tubercles,  ranging  in  size  from  a  mustard  seed 
to  that  of  a  pin's  head  ;  most  of  the  tubercles  showed 
beginning  caseation.  No  tubercles  were  seen  in  the 
medullary  zones. 

Suprarenal  Bodies. — Right  suprarenal  body  showed 
one  minute  tubercle  in  the  cortical  zone  and  one  in  the 
medullary  zone. 

Left  suprarenal  showed  two  or  three  suspicious 
foci  in  the  cortex. 

Small  Intestines. — The  mucous  membrane  through- 
out the  whole  length  of  the  small  intestines  showed 
numerous  greyish-white  miliary  tubercles;  on  the 
serous  surface  there  were  similar  tubercles,  prominent, 
hard,  and  about  the  size  of  mustard  seeds. 

The  mucous  membrane  was  everywhere  intensely 
congested. 

The  mucous  membrane  of  the  cascum  and  colon 
was  also  very  congested  and  in  parts  hsemorrhagic. 

Mesenteric  Glands. — All  the  mesenteric  glands  were 
oedematous,  and  showed  scattered  throughout  the 
cortices  pinhead-sized  opaque  caseous  tubercles ; 
each  tubercle  was  surrounded  by  a  zone  of  congestion. 

Gastric  Glands,  Colic  Glands. — Were  similarly 
affected. 

Thorax : 

The  pericardial  sac  contained  a  small  amount  of 
serous  fluid. 

Pericardium. — NormaL 

Heart. — Under  the  pericardium  over  the  right 
ventricle  there  was  a  minute  grey  tubercle  in  the 
muscle. 

The  cavities  of  the  heart  were  filled  with  dark 
red  clots  ;  these  extended  into  the  smallest  branches 
of  the  pulmonary  artery.  The  muscle  substance 
was  pale. 

On  the  endocardium  of  the  right  ventricle  there 
were  two  minute  pearly  white  tubercles. 
Valves  normal. 

Pleura. — The  fringes  along  the  margins  of  the 
ribs  were  slightly  hypertrophied  and  of  a  dark  red 
colour  ;  they  showed  here  and  there  small  tubercles. 
The  mediastinal  pleura  showed  isolated  patches  of 
velvety  vegetations. 

On  the  pleural  surface  of  the  diaphragm  there 
were  patches  of  velvety  vegetations,  containing  a 
few  opaque  miliary  tubercles. 

Lungs. — The  lungs  were  very  heavy ;  weight 
7  lbs.  10  ozs.  :  the  substance  was  friable,  uniformly 


dark  red  in  colour,  and  packed  almost  as  closely 
as  possible  with  grey  tubercles  about  the  size  of 
mustard  seeds  ;  the  lobes  had  a  semi-solid  feel,  and 
pieces  cut  from  various  parts  either  sank  or  just 
managed  to  float ;  the  cut  surface  of  the  lung  exuded 
blood-stained  oedema  fluid,  which  was  only  very 
slightly  frothy. 

The  trachea  and  bronchi  were  filled  with  frothy 
oedema  fluid. 

Bronchial  Glands  and  Mediastinal  Glands. — Were 
enlarged,  oedematous,  and  deeply  congested. 

The  caudal  gland  measured  4  in.by  l|in.  by  J  in.  ; 
the  surface  was  mottled  with  irregular  yellowish 
patches.  On  section  the  cortex  was  firmer  than 
normal,  and  had  a  greyish  translucent  appearance, 
showing  at  intervals  irregular  greyish  or  yellowish 
white  patches. 

The  other  mediastinal  glands  were  similarly  but 
perhaps  not  quite  so  extensively  affected. 

The  left  bronchial  gland  was  three  or  four  times 
the  normal  in  size  ;  the  cortex  showed  larger  patches 
of  yellowish  white  necrosed  tissue  than  were  seen  in 
the  mediastinal  glands. 

The  right  bronchial  and  the  peribronchial  glands 
resembled  the  left  bronchial. 

The  bronchial  and  mediastinal  glands  together 
weighed  3|  ozs. 

The  ventral  mediastinal  glands  showed  a  few 
caseous  foci. 

All  the  vertebral  glands  contained  caseous  foci. 
Tongue. — Was  normal. 

Pharynx. — The  phar3mgeal  mucous  membrane  showed 
a  pinhead-sized  tubercle. 

Tonsils. — Each  tonsil  contained  two  or  three  caseating 
tubercles. 

Pharyngeal  Glands,  Submaxillary  Glands. — Were  oedema- 
tous and  intensely  congested,  and  contained  numerous 
caseous  tubercles. 

The  following  lymphatic  glands  were  exammed,  and 
found  to  contain  in  the  cortices  numerous  small  caseous 
tubercles  : 

Parotid.  Lumbar. 

Cervical.  Right  Penal. 

Axillary.  Popliteal. 

Precrural.  Gluteal. 

Pudic.  Ischiatic. 

Iliac.  Left  Prescapular. 

Ilio-sacral.  Left  Prepectoral. 

The  majority  of  the  glands  were  deeply  congested,  and 
many  of  the  tubercles  were  surrounded  by  zones  of 
congestion. 

Numerous  hsemo-lymph  glands,  in  various  parts  of 
the  body,  were  examined,  and  all  showed  similar  caseous 
tubercles. 

Testicles. — In  the  substance  of  the  left  testicle  there 
was  a  minute  grey  tubercle  ;  two  similar  ones  were  seen 
in  the  right  testicle. 

Thyroid  Body. — Normal. 

Brain  and  Spinal  Cord  (with  membranes). — NormaL 
Microscopical  Examination  (Smear  preparations)  : — 
Smear  Preparations  from  : — 

Spleen. — Showed  very  numerous  tubercle  bacilli- 
Liuer. — Showed    moderately    numerous  tubercle 
bacLUi. 

A  Hcemo-lymph  ^^^'^'^O  Showed  numerous  tubercle 

^"""'.'i'  I  bacilli. 

Testicle.  -' 

Small  Intestine :  (a)  Tubercle  from  Mucous  Surface, 

(b)  Tubercle  from  Serous  Surface. — Showed  numerous 

tubercle  bacilli. 

Emulsion  for  Guinea-pig,  y 

Mesenteric  Gland,  I  Showed  numerous  tubercle 

Left  Pharyngeal  Gland,       j  bacilli. 

Popliteal  Gland.  ' 

^ight  Su^prarenaHg^^^^^  no  tubercle  baciUi. 

Spinal  Mluid.  ) 

Guinea-pig  Inoculated. 
A  Guinea-pig  inoculated  subcutaneously  with  an 
emulsion  made  from  the  large  gland  just  within  the 
entrance  to  the  thorax  on  the  left  side.    Died  of 
general  tuberculosis  in  44  days. 
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Lung  :  cut  surfacu     left  caudal  loltu,  shuwiiig  tliu  uiiliary  tubercles. 
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CALF  226. 

Subcutaneous — Inoculation  of  cultiu-e  obtained  direct  from  the  local  lesion  of  Calf  134. 
Dose — 50  milligrammes. 
Date— November  28th,  1904. 
Weight— 3  qrs.  18  lbs. 

Killed — December  23rd,  1904.    25  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  November  28th,  1904. 

A  small  lump  was  felt  on  the  following  day  ;  this  gradu- 
ally increased  in  size  and  on  the  fourth  day  became  a 
flat  subcutaneous  thickening,  3  in.  by  2  in.  in  area  ; 
the  prescapular  gland  was  about  twice  the  normal  in  size. 

The  tumour  grew  rapidly  and  on  December  16th,  1904, 
18  days  after  inoculation,  measured  6  in.  hy  3|  in.  by 


in.  ;  the  dewlap  was  slightly  oedematous  ;  the  pre- 
scapular gland  measured  4  in.  in  length. 

On  the  latter  date  the  calf  was  first  noticed  to  be  ill  : 
it  appeared  to  have  lost  flesh  ;  the  respirations  were  in- 
creased and  there  was  occasional  cough.  During  the 
next  week  the  respirations  became  more  frequent  and 
there  was  obvious  emaciation.  The  calf  was  killed  25 
days  after  inoculation  to  compare  with  Calf  212  ;  it 
was  very  ill,  but  not  in  a  dying  condition  and  would 
probably  have  lived  a  few  days  longer. 


Tern  perature. 
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Weight. 

There  was  a  steady  loss  in  weight. 

qrs.  lbs. 

November  30th,  1904       -       -       -      3  18 
December  23rd,  1904       .       -       -     3  6 

Loss  in  weight. — 12  lbs. 

Average  loss  per  week. — 3 '36  lbs. 

POST-MORTEM  EXAMINATION. 
Carcass. — Emaciated. 

Seat  of  Inoculation. — At  the  seat  of  inoculation  there 
was  a  firm  flattened  tumour,  somewhat  oval  in  super- 
ficial outline,  measuring  6  in.  by  4  in.  by  1  in.,  and 
weighing  with  skin  and  infiltrated  muscle,  12'  ozs. 

On  section  the  main  mass  of  the  tumour  consisted  of 
pinkish  yellow  juicy  necrotic  tissue,  studded  with  hemorr- 
hagic foci ;  in  the  centre  of  the  upper  part  of  this  tissue 
there  was  a  series  of  small  irregular  spaces,  filled  with 
clear  reddish  yellow  serous  fluid.  The  muscles  under 
the  upper  part  of  the  tumour  were  infiltrated,  and  showed 
on  section  a  dense  yellow  network.  The  skin  was  in- 
timately adherent,  and  beset  with  yellow  congested 
tubercles.  Around  the  local  tumour  and  the  prescapular 
gland  there  was  a  moderate  amount  of  oedema.  A 
lymphatic  vessel  passing  from  the  local  tumour  was 
thickened,  and  in  a  state  of  early  caseation. 

Left  Prescapular  Gland. — Measured  3j  in.  by  If  in. 
by  If  in.  On  section  it  consisted  throughout  of  salmon- 
pinkish  yellow  caseated  tissue,  very  similar  to  that  in 
the  local  tumour.  The  ca  psule  of  the  gland  was  thickened. 
!l  Left  Prepectoral  Glayuls.— The  rounded  prepectoral 
gland  was  |  in.  in  diameter,  and  on  section  resembled 
the  prescapular,  but  was  not  so  far  advanced  in  caseation. 
I^.The  kidney-shaped  gland  showed  two  -^^  three  small 
opaque  tubercles. 


Cervical  Glands. — A  mid  cervical  gland  just  below  the 
inferior  extremity  of  the  local  tumour,  the  size  of  an 
acorn,  resembled  the  rounded  prepectoral ;  a  small  gland 
anterior  to  this  was  tuberculous  in  more  than  half  its 
extent. 

The  gland  on  the  left  side,  near  the  entrance  to  the 
thorax,  showed  discrete  tubercles,  and  a  small  irregular 
translucent  mass  studded  with  caseous  foci.  The  corres- 
ponding gland  on  the  right  side,  the  riglit  mid  cervical, 
and  the  left  and  right  upper  cervical  glands,  were  beset 
with  discrete  caseous  tubercles. 

Abdomen  : 

Omentum. — The  omentum  on  the  inferior  surface 
showed  numerous  hard  translucent  tubercles,  the 
largest  the  size  of  a  miUet  seed. 

Spleen. — Weighed  10  ozs.  It  was  distinctly 
enlarged,  and  on  section  was  packed  as  closely  as 
possible  with  slightly  opaque  tubercles,  the  largest 
about  the  size  of  a  small  shot. 

Liver. — Weighed  2  lbs.  10  ozs.,  and  was  not 
obviously  enlarged.  The  substance,  only  sUghtly 
paler  than  normal,  was  closely  beset  with  grey 
tubercles,  slightly  oj^aque  in  the  centre,  varying  from 
0-5  to  1"0  mm.  in  diameter  ;  the  surface  of  the  liver 
was  granular  to  the  touch. 

Gall  Bladder. — The  mucous  surface  was  studded 
with  prominent  tubercles,  the  largest  the  size  of  a 
No.  4  shot. 

Portal  Glands. — Were  moderately  enlarged  :  they 
showed  throughout  the  cortices  irregular  patches 
of  firm  grey  translucent  tissue,  studded  with  opaque 
whitish  foci. 

Coeliac  Glands. — Similarly  aft'ected,  one  consisting 
practically  throughout  of  grey  tissue  with  the  ooaque 
focic 
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Kidneys. — Each  showed  on  the  surface,  as  well  as 
in  the  depth  of  the  cortex,  fairly  numerous  grey 
tubercles,  ranging  in  size  from  a  jjoint  just  visible 
to  the  naked  eye  to  a  small  shot ;  the  larger  tubercles 
were  sUghtly  opaque  in  the  centre. 

Suprarenal  Bodies. — The  medulla  of  the  left 
showed  a  minute  suspicious  grey  point ;  in .  the 
cortex  of  the  left  there  was  a  similar  focus. 

Thorax : 

Heart. — Pericardium,  muscle  and  valves  normal. 
On  the  endocardial  surface  of  the  left  ventricle  there 
were  three  minute  opaque  tubercles  ;  the  endocardium 
of  the  right  showed  one. 

Parietal  Pleura,  Pleural  Surface  of  Diafhragm. — • 
Normal. 

Lungs. — The  lungs  were  moderately  closely  beset 
with  opaque  grey  miliary  tubercles ;  they  were 
evenly  distributed  throughout  the  substance,  and 
the  majority  were  surrounded  by  irregular  zones 
of  congestion.  In  the  ventral  portions  of  the  cephalic 
lobes  there  were  several  lobules  that  were  dark 
red  and  consolidated ;  half  the  right  middle  lobe 
was  thus  involved ;  in  the  anterior  parts  of  the 
caudal  lobes  there  were  a  few  consolidated  lobules  ; 
the  bronchi  in  the  solid  lobules  were  filled  with  yellow 
muco-pus. 

Thoracic  Showed  a  moderate  degree  of 

enlargement.  The  caudal  gland  weighed  about 
1  oz.  ;  the  surface  imder  the  capsule  was  mottled 
with  yellow  patches ;  the  cortex  was  firm,  and 
showed  grey  tissue  in  a  state  of  early  caseation 
The  medulla  was  soft,  congested  and  (Bdematous. 

The  glands  in  the  dorsal  mediastinum  anterior 
to  this  were  similarly  affected. 

The  bronchial  glands  were  between  two  and 
three  times  the  normal  in  size.  They  closely  re- 
sembled the  caudal  gland,  but  were,  if  anything, 
a  little  more  advanced  in  necrosis. 

The  peribronchial  glands  resembled  the  bronchial. 

Two  infratrachcal  glands  were  affected,  but  less 
extensively  than  the  mediastinal. 


Alimenlary  Tract: 

Tonsils. — Showed  numerous  mustard  seed  sized  tuber- 
cles. 

There  were  several  early  tubercles  under  the  mucous 
membrane  of  the  palate  and  base  of  the  tongue. 
Thyroid  Body. — Normal. 

Intestines. — The  majority  of  the  Peyer's  patches  showed 
minute  caseous  tubercles  under  the  mucous  membrane. 
No  foci  were  seen  in  the  large  intestine. 

Gastric  Glands  were  slightly  enlarged,  and  showed 
numerous  discrete  caseous  foci. 

.  Mesenteric  Glands. — Not  obviously  enlarged  ;  contained 
scattered  caseous  tubercles  in  the  cortices. 

Ileo-colic  Glands,  Colic  Glands. — Contained  similar 
tubercles. 

Various  Lymphatic  Glands  : 

Lumbar. ~-G\oBe\j  beset  with  opaque  miliary 
tubercles. 

Sacro-Iliac,  Iliac. — Contained  similar,  but  less 
numerous  tubercles. 

Precrural,  Pudic,  Popliteal,  Gluteal,  Right  Pre- 
scapular.  Right  Prepectoral,  Axillary,  CEsopliageal, 
Vertebral. — Resembled  the  iliac. 

Pharyngeal,  Submaxillary,  Parotid. — Were  closely 
beset  with  caseous  miliary  tubercles. 

Ischiatic. — Contained  a  few  caseous  foci. 

Most  of  the  hsemolymph  glands  showed  early 
tubercles. 

TesticUs\_^^^^^^_ 
Eyes  ) 

Microscopical  Examination. 
Gall  Bladder. — Twelve  tubercle  bacilli  seen. 
Right  Tonsil. — Two  tubercle  bacilli  seen. 
Tubercle  from  Left  Ventricle.— Two  tubercle  bacilli  seen. 
Small  Intestine. — Numerous  tubercle  bacilli. 
Right  Suprarenal. — No  tubercle  baciUi. 
Left  Suprarenal. — No  tubercle  bacilli. 
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VIRUS  B  III. 

June  16,  1903. 


MEDIASTINAL  AND  BEONCHIAL  GLANDS. 


'oiv  ivith  "pulmonary  and  abdominal  tuherculosis.  The  mediastinal  and  bronchial  glands 
were  very  large  and  their  substance  was  almost  entirely  refkiced  by  yellow  caseo-calcareous 
material. 
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CALF  112.  (Cow.) 


Subcutaneous  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B.  III. 
Dose— 14,600,000  tubercle  bacilli  in  10  cc.  of  the  emulsion. 
Date— June  17th,  1903. 
Weight — 1  cwt.  1  qr.  17  lbs. 

Killed— October  28th,  1903.    133  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  June  17th,  1903. 

A  week  after  inoculation  there  was  a  subcutaneous 
thickening  1|-  in.  by  1 J  in. ;  the  prescapular  gland  was 
slightly  enlarged.  Tliree  weeks  after  inoculation  the 
tumour  measured  4^  in.  by  3  in.  by  about  1|  in.,  and  the 
)Drescapular  gland  5  in.  in  length  and  about  3  in.  in  breadth. 

Subsequently  both  the  tumour  and  the  gland  in- 
creased in  size,  but  only  to  a  very  sUght  extent,  and  then 
gradually  diminished. 

There  were  no  definite  signs  of  iU-health  during  the 
experiment. 


Tuberculin  Test. 

October  21st,  1903,  126  days  after  inoculation.  Positive. 
Rise  of  temperatiure  1'8°  C. 

Weight. 

The  calf  was  weighed  every  week  during  the  experiment 
and  showed  a  practically  steady  increase  in  weight. 

»  -  Cwt.  Qrs.  Lbs. 

June  16th,  1903    -       -       -  -     1     1  17 

October  27th,  1903        -       -  -     2     1  25 

Gain  in  weight      -  -     1     0  8 

Rate  of  gain  per  week  -     0     0     6 '3 


17    20  25 


30 


JO 


Temperature. 

:ju[y 

/5  20 


2i 


30 


AUGUST. 

/O  75 


With  the  exception  of  a  sharp  rise  to  40-9°C.  on  September  18th,  the  temperature  during  the  remainder  of 

the  experiment  was  normal. 


POST-MORTEM  EXAMINATION, 
r  Condition. — Moderately  good. 

I-  At  the  Seat  of  Inoculation  there  was  a  firm  tumour, 
4^  in.  by  2^  in.  by  1  in.,  adherent  to  the  skin  and  the  deep 
structures ;  the  skin  was  not  ulcerated  nor  thinned.  On 
longitudinal  section  there  was  seen  in  the  centre  of  the 
growth  a  dense,  yeUo'wish  white,  shghtly  gritty  mass. 
If  in.  by  1  in.  by  f  in.,  containing  near  one  end  a  cavity 
half  an  inch  in  diameter,  filled  with  thick  yellow  caseo-pus. 
The  peripheral  parts  of  the  tumour  consisted  of  fibroid 
tissue  beset  with  caseous  and  calcareous  tubercles. 

In  the  interval  between  the  tumour  and  the  prescapular 
gland  there  was  a  thickened  Ijmiphatic  vessel  showing 
no  sign  of  caseation. 

Left  Prescapular  Gland. — Weighed  4  ozs.  and  measured 
3i  in.  by  2  in.  by  l|in.  On  section  it  consisted  throughout 
of  caseating  tissue  very  gritty  from  calcification  :  the 
capsule  was  thickened. 

Left  Prepectoral  Glands. — Three  in  number,  were  not 
obviously  enlarged  ;  one,  the  size  of  a  kidney  bean,  more 
superficial  than  the  others,  contained  about  six  small 
yellow  calcareous  tubercles  ;  a  gland,  deeper  than  the 
above,  and  larger,  contained  one  similar  tubeicle.  The 
.  third  and  smallest  gland  was  normal. 

"  .Left  Axillary  Gland. — Normal. 

Eight  Prescapular  Gland. — Weighed  about  1  oz.  In  the 
cortex  there  was  a  yellow,  caseous,  slightly  gritty,  tubercle 
3  m.m.  in  diameter. 

Left  Parotid  Gland. — Contained  a  similar  tubercle. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Spleen. — Weighed  12  ozs.  Normal  on  the  surface  ; 
contained  one  yellow  calcareous  tubercle,  the  size  of  a 
No.  4  shot. 

Liver. — Weighed  5  lbs.  8  ozs.  On  the  anterior  surface, 
immediately  beneath  the  capsule  and  completely  em- 


bedded in  the  parenchyma,  there  were  two  yellow  tubercles, 
one  the  size  of  a  pin-head,  the  other  half  that  size :  in 
the  depth  of  the  liver  there  were  two  tubercles  similar  in 
size  and  appearance  to  the  latter.  All  were  appreciably 
gritty. 

Hepatic  Lymphatic  Glands.--¥o\iT  in  number.  One 
contained  two,  another  five,  yellow  calcareous  tubereles, 
2  to  3  m.m.  in  diameter  ;  the  remaining  two  were  normal. 

Kidneys. — Each  weighed  8  ozs.    Both  were  normal  on 
the  surface  and  on  section. 
Suprarenal  Bodies. — Normal. 

A  gland  near  the  anterior  and  iimer  end  of  the  left 
kidney  contained  a  small  tubercle  similar  to  those  in  the 
hepatic  glands. 

Alimentary  Tract. 
Tongue,  Pharynx  and  Tonsils. — Normal. 
Intestines. — Normal  throughout. 
Gastric,  Mesenteric  and  Colic  Glands. — Normal. 

Thorax. 

Lungs. — Scattered  over  the  surfaces  there  were  in  all 
about  twenty  grey  nodules  ranging  in  size  from  2  m.m. 
up  to  6  m.m.  in  diameter ;  of  the  latter  there  were  two, 
each  on  section  showing  several  little  foci  of  caseation. 
One  of  these  projected  considerably,  and  had  slightly 
overhanging  margins.  All  the  nodules  were  appreciably 
calcified,  and  were  most  numerous  in  the  left  anterior 
lobe.  The  fringes  around  the  posterior  border  of  the  left 
anterior  lobe  contained  several  small  grey  tubercles, 
yellow  in  the  centre. 

In  the  depth  of  the  lung  tissue  there  were  only  two  or 
three  small  tubercles. 

PZewra.— Costal  pleura  normal. 

On  the  pleural  surface  of  the  tendon  of  the  diaphragm 
on  the  left  side  there  were  some  pale  granulations ;  these 
did  not  contain  tubercles. 
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Bronchial  and  Mediastinal  Glands. — The  caudal  medias- 
tinal gland  was  slightly  enlarged,  and  showed  on  section 
twenty  to  thirty  yellow  calcareous  tubercles  2  to  3  m.m. 
in  diameter. 

The  glands  anterior  to  this  and  the  bronchial  glands 
were  similarly  affected. 

Ventral  Mediastinal  Glands. — Normal. 

Two  small  glands  along  the  oesophagus  were  normal. 

Heart  and  Pericardium. — Normal. 

Uterus,  Fallopian  Tubes  and  Ovaries. — Normal. 

Various  Li/mphatic  Glands  : 

Rigid  Axillary. — Normal. 

Right  Prepectoral. — Normal. 

Right  Parotid. — Normal. 

Right  and  Left  Cervical. — Normal. 

Right  and  Left  Post-Pharyngeal. — Normal. 

Right  and  Left  Submaxillary. — Normal. 

Right  and  Left  Lumbar. — Normal. 

Right  and  Left  Iliac. — Normal. 


Rigid  and  Left  Precrural. — Normal. 
Right  and  Left  Popliteal. — -Normal. 
Right  and  Left  Gluteal. — Normal. 
Right  and  Left  Ischiatic. — Normal. 

Microscopical  Examination. 
Smears  from  : 

The  Emulsion  {see  below). — Showed  tubercle  bacilli. 
A  Liver  Tubercle. — Showed  tubercl';  bacilli. 
A  Hepatic   Lymplmtic    Gland. — Showed  tubercle 
bacilli. 

The  Right  Prescapular  Gland. — Showed  tubercle 
bacilli. 

The  Left  Parotid  Gland. — Showed  tubercle  bacilli. 

Guinea-Pigs  Inoculated. 

Four  guinea-pigs  inoculated  Mith  an  emulsion  made 
from  the  prescapular  gland  died  of  general  tuberciilosi-! 
in  periods  varying  from  40  to  86  days. 


150 


CAXF  108. 

Subcutaneous  Inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B.  III. 
Dose— 14,000,000  tubercle  bacilli  in  10  cc.  of  the  emulsion. 
Late— June  17th,  1903. 
Weight — 1  owt.  1  qr.  0  lbs. 

Killed — November  9th,  1903.    145  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  June  17th,  1903. 

A  week  after  inoculation  a  small  swelling  1|  in.  in 
diameter  was  felt ;  the  left  prescapular  gland  was  slightly 
enlarged.  At  the  end  of  a  fortnight  there  was  a  prominent 
firm  tumour,  2|  in.  by  2  in.,  with  a  cord-hke  prolongation 
downwards ;  the  prescapular  gland  measured  4  in.  by 
2  in.  On  July  8th,  three  weeks  after  inoculation,  there 
was  a  prominent  firm  pear-shaped  tumour  measuring 
5  in.  by  3  in.,  to  which  the  skin  was  intimately  adherent ; 
the  prescapular  gland  measured  5  in.  by  2|  in.  Subse- 
quently both  the  tumour  and  the  gland  increased  a  little 
in  size  and  then  gradually  diminished ;  the  inferior  ex- 
tremity of  the  tumour  became  nodular. 

The  animal  seemed  a  little  seedy  (rough  coat)  during  the 
first  week  of  September,  but  with  this  slight  exception 
there  were  no  signs  of  illness  during  the  experiment. 


Tuberculin  Tests. 
October  21st,  1903.    126  days  after  inoculation.  Posi- 
tive.   Rise  of  temperature  2-4°  C.    November  3rd,  1903. 
139  days  after  inoculation.    Positive.    Rise  of  tempera- 
ture, 1-0°  C. 

Weights. 

From  the  begirming  of  the  experiment  to  September 
15th  there  was  a  steady  progressive  increase  in  weight. 
Then  for  a  fortnight  the  weigh  t  was  more  or  less  stationary. 
Subsequently  there  was  again  a  steady  increase  in  weight. 

cwts.  qrs.  lbs. 

June  16th,  1903  .  .  .  i  i  q 
September  15th,  1903  -  -  2  0  5 
September  29th,  1903  -  -  2  0  4 
November  3rd,  1903  -  -  2  2  6 
Gain  in  weight,  1  -  -  16 
Average  weekly  increase,  -  7*05 
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The  temperature  from  August  16th  to  the  end  of  the  experiment  was  practically  normal. 


POST-MORTEM  EXAMINATION. 

Carcass. — In  moderately  good  condition. 

Local  Lesion. — In  the  subcutaneous  tissue  in  front  of  the 
left  shoulder  there  was  a  firm  flattened  growth,  4  in.  by 
2  in.  On  dividing,  the  growth  was  seen  to  consist  mainly 
of  tough  fibroid  tissue  intimately  adherent  to  the  skin 
and  inseparable  from  the  muscle.  In  the  midst  of  the 
fibroid  tissue  there  were  some  dense  yellow  caseous 
masses,  shghtly  gritty  towards  the  margins  ;  in  other 
parts  a  few  discrete  yellow  tubercles  and  small  calcareous 
particles. 

Lejt  Prescapular  Gland. — Weighed  3  ozs.  and  measured 
3J  in.  by  1^  in.  by  1  in.  On  section  the  cortex  contained 
yellow  caseous  masses,  slightly  gritty  around  the 
margins  ;  each  mass  was  separated  by  a  fibrous  capsule, 
which  was  separated  from  the  gland  capsule  by  a  thin 
layer  of  gland  tissue  ;  in  addition  to  the  caseous  masses 
there  were  some  calcareous  parts  showing  very  little 
caseous  tissue  ;  the  gland  tissue  between  the  nodules  had 
a  normal  appearance.  The  capsule  of  the  gland  was  con- 
siderably thickened. 

Prepectoral  Glands — One  slightly  enlarged  left  pre- 
pectoral  gland  showed  in  the  cortex  a  few  minute 
yellow  calcareous  particles  :  a  similar  particle  was  seen 
in  one  of  the  deeper  glands  ;  a  third  gland  near  the 
latter  appeared  to  be  normal. 

Cervical  Glar.ds. — A  gland  the  size  of  a  filbert,  situated 
about  the  middle  of  the  trachea  on  the  left  side,  contained 
a  calcareous  nodule  |-  in.  by  1  in. 

Other  cervical  glands  were  normal. 

Abdomen : — 

Omentum. — Normal. 

Spleen. — Weighed  10|-  ozs.  Normal  on  the  surface, 
on  section  showed  from  twenty-five  to  thirty  soft  greyish 
yellow  tubercles  from  2  to  6  m.m.  in  diameter  ;  most  of 


these  contained  minute  calcareous  particles,  but  a  few 
were  homogeneous  throughout.  Some  of  the  larger 
tubercles  had  a  lobular  outline. 

Liver. — Weighed  5  lbs.  8  ozs.  Beneath  the  capsule,  on 
the  anterior  surface  and  embedded  in  the  parenchyma, 
there  were  eight  pale  white  nodules  from  2  to  4  m.m.  iu 
diameter  ;  on  the  posterior  surface  there  was  a  greyish 
white  slightly  projecting  nodule  6  m.m.  m  diameter.  On 
section  the  nodules  were  grey  and  translucent,  and 
contained  minute  yellowish  slightly  gritty  central  foci. 
Similar  nodules  were  sparsely  scattered  throughout  the 
substance.  On  the  anterior  surface  the  capsule  presented 
several  small  pale  growths,  some  of  which  were  loosel_y 
attached,  others  somewhat  mushroomed. 

One  hepatic  lymphatic  gland  contained  two  small 
calcareous  nodules  ;  a  second  gland  showed  one. 

Kidneys,  Eight. — 7  ozs.  In  the  cortex,  and  seen  just 
beneath  the  capsule,  were  from  eight  to  ten  tubercles, 
two  the  size  of  a  small  pea,  the  others  about  the 
size  of  a  mustard  seed.  On  section  the  small  tuber- 
cles were  roimded  and  pearly  grey  throughout  ;  the 
large  ones  somewhat  wedge-shaped,  yellow  and  cal- 
careous in  the  centre. 

Left. — 7  ozs.  Showed  in  the  cortex  about  ten  grey 
translucent  tubercles,  not  larger  than  a  mustard  seed. 

Suprarenal  Bodies. — Normal. 

Intestines.  — Normal  throughout. 

Gastric  Glands,  Mesenteric,  Colic,  Peritoneum,  Mammary 
Gland,  Supramammary  LympJiatic  Glands,  Tongue,  Larynx, 
Pharynx,  Tonsils. — Normal. 

Thorax. 

Lungs. — Contained  numerous  nodules  2  to  8  m.m.  in 
diameter,  evenly  distributed  tliroughout  the  parenchyma. 
In  the   anterior  lobes  many  of  the  subpleural  nodules 
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formed  prominent  greyish  wiiite  projeciions.  In  other 
parts  those  seen  beneath  the  plonra  had  a  dark  grey  colour 
and  an  irregular  outline.  On  section  the  nodules  were 
fibroid  and  calcareous,  and  contained  little  or  no  caseous 
substance.  The  nodules  were  somewhat  more  numerous  in 
the  left  anterior  lobe. 

On  the  upper  surface  of  the  right  posterior  lobe  there 
was  a  reddish  firm  flattened  mushroomed  growth  2  cm.  by 
I'o  cm.;  on  section  it  showed  yellow  gritty  foci. 

The  fringes  along  the  margins  of  the  lungs  were  hyper- 
trophied,  firm  and  fleshy. 

On  the  mediastinal  pleura  there  was  a  thin  layer  of  pale 
reddish  granulations. 

The  fringes  on  the  interlobular  sej^ta  on  the  ventral 
sui'faces  of  the  posterior  lobes  were  also  hypertrophied. 

Thoracic  Glands. — The  long  mediastinal  gland  was  en- 
larged, and  contained  a  number  of  scattered  discrete 
yellow  calcareous  particles. 

Three  glands  anterior  to  this  were  similarly,  but  a  little 
more  extensively,  aft'ected. 

The  bronchial  glrnds  were  enlarged  to  about  twice  the 
normal,  and  showed  numerous  calcareous  foci.  Some 
small  glands  along  the  oesophagus  were  similarly  affected. 

Ventral  Mediastinal  Glands. — Normal. 


A  gland  in  me  anterior  part  of  the  dorsal  mediastinum 
an  inch  in  length,  was  partly  caseous  and  calcareous. 
The  gland  on  the  opposite  side  was  normal. 
Parietal  Pleura. — Along  the  margins  of  the  ribs,  par- 
ticularly on  the  right  side,  there  were  some  pale  flattened 
granulations ;  those  on  the  last  few  ribs  were  thick  and 
fleshy,  and  showed  little  yellow  foci. 

Plaques  of  reddish  granulations  were  seen  on  the  central 
tendon  of  the  diaphragm. 

Heart,  Pericardium. — Normal. 
Various  Lymphatic  Glands : 

Right  and  Left  Precrural,  Bight  ana  Left  Popliteal, 
Bight  and  Left  Gluteal,  Bight  and  Left  Ischiatic,  Bight 
and.  Left  Iliac,  Bight  and  Left  Lumbar,  Bight  and 
Left  Posterior  Pharyngeal,  Bight  and  Left  Submaxillary, 
Bight   and    Left   Parotid,  Bight   and  I^eft  Axillary, 
Bight  Prescapular  and  Bight  Prepectoral. — Normal. 
Microscopical  Examination  [Smear  preparations). 
Left  Prescapular  Gland. — Tubercle  bacilli. 
A  Kidney  Tuherde. — No  tubercle  bacilli. 

Guinea-pigs  Inoculated. 
Four  guinea-pigs  were  inoculated  with  an  emulsion 
made  from  the  prescapular  gland,  and  all  died  of  general 
tuberculosis. 
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COW  68.  (Virus  B.  III.) 
Intramammary — Inoculation  of  emulsion  of  tuberculous  bronchial  and  mediastinal  gland. 
Dose— 1^*"  l!f.' quarter!}  Emulsion  which  contained  1,460,000  tubercle  bacilli  per  c.c. 

Date— June  17th,  1908. 

Killed — August  4th,  1903.    48  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  by  an  intramammary  injection 
on  June  17th,  1903.  She  was  in  milk,  suckling  a  calf 
to  which  she  had  given  birth  forty-eight  days  previously. 
Her  caK  was  taken  from  her  immediately  before  the  in- 
oculation, and  kept  away  for  twenty-four  hours.  Within 
three  weeks  both  infected  quarters  of  the  udder  were 
considerably  enlarged,  the  posterior  part  of  the  right 
hind  quarter  being  very  hard.  Four  weeks  after  the  com- 
mencement of  the  experiment  there  was  much  oedema 
of  the  whole  of  the  udder  and  of  the  abdominal  waU  ; 
both  infected  quarters  appeared  to  be  tender.  The  animal 
was  getting  thinner.  During  the  next  week  micturition 
was  incomplete  and  seemed  to  be  performed  with  diffi- 
culty. 

The  general  health  of  the  animal  steadily  declined 
throughout  the  experiment.  During  the  last  week  it 
became  obviously  ill,  the  appetite  was  poor  and  there  was 
marked  emaciation. 


The  cow  was  killed  on  August  4th,  but  i  t  would  probably 
not  have  lived  more  than  two  or  three  days  longer. 

Tuberculin  Tes*. 
July  29th,  190.3.    Doubtful.    Rise  =0-5=  C. 


Weiglits. 


cwts. 

qrs. 

lbs. 

June  16th 

-  4 

3 

15 

June  23rd 

-  4 

3 

24 

June  30th 

-  4 

3 

4 

July  7th 

-  4 

3 

22 

July  14th 

4 

3 

10 

July  21st 

-  4 

1 

21 

July  28th 

-  4 

2 

10 

August  4th 

■  4 

1 

17 

Total  loss  of  weight  during 

experiment  - 

54 

Temperature. 

JUNE  JULY 

17  22  27  2  7  /2  //         22         27  / 


41 
40 

38 
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POST-MORTEM  EXAMINATION. 
General  Condition. — Somewhat  emaciated. 

Mammary  Gland. — There  was  oedema  in  the  abdominal 
waU  under,  and  for  about  8  in.  in  front  of  the  udder,  where 
it  was  about  1|  in.  thick.  There  was  also  very  great 
oedema  and  great  thickening  of  the  subcutaneous  tissues 
between  the  skin  and  infected  quarters.  The  udder, 
with  the  skin  and  glands  attached,  weighed  31  lbs. 
The  udder  alone  weighed  20  lbs.  4  ozs. 

There  was  a  sharp  line  of  demarcation  between  the  two 
quarters  on  the  right  side.  The  milk  duct  and  large 
sinuses  in  the  R.H.  lobe  showed  well-marked  tubercle 
nodules  in  the  mucous  membrane.  The  periphery  of  the 
quarter,  especially  the  milk  sinuses  and  posteriorly,  was 
distinctly  more  tuberculous  than  the  centre  of  the  quarter. 
In  this  area  there  was  well-marked  caseation  and  slight 
calcification.  There  was  an  increase  of  connective  tissue 
throughout  the  whole  quarter. 

The  R.F.  Quarter. — Was  apparently  unaffected. 

The  L.F.  Quarter. — Was  in  a  S'milar  condition  to  the 
R.  H.  quarter,  but  not  so  far  advanced  in  the  upper  and 
posterior  portions.  Yellow  caseous  nodules  were  seen 
in  some  c>f  the  tuberculous  masses.  There  was  also  an 
increase  of  connective  tissue  throughout. 

The  L.H,  Quarter. — Was  unaffected. 

Left  Supramammary  Gland. — Was  greatly  enlarged  ; 
weighed  1  lb,  4  ozs.,  and  was  divided  into  three  portions. 
The  ajiterior  one,  attached  to  udder  immediately  behind 
the  infected  quarter,  was  tuberculous  throughout. 

f}\e  greater  j^s^t  of  the  posterior  gland  showed  typical 


caseous  tuberculous  masses.  The  posterior  portion  was 
unaffected  for  an  extent  of  about  two  inches,  the  tuber- 
culous dis  ass  evidently  passing  from  before  backwards. 

Right  Suprama7nmary  Gland. — Weighed  1  lb.  3  ozs.,  and 
was  tuberculous  throughout,  caseation  being  fairly  well 
marked.  A  small  gland  in  front  of  this  was  also  dis- 
tinctly tuberculous.  Another  gland  still  further  forward, 
with  enormously  thickened  capsule,  was  caseous  through- 
out. 

Thorax : 

Lungs. — On  the  surface  of  both  lungs  there  was  a 
number  of  small  dark  slightly  projecting  translucent 
tubercles  ;  they  varied  in  size  from  a  millet  seed  to  a 
good  sized  shot,  the  larger  ones  had  a  yello\vish  centre. 
The  tubercles  were  moderately  numerous  over  every  part 
of  the  limg,  but  were  perhaps  more  thickly  crowded  on 
the  left  anterior  and  the  right  middle  lobes,  where  in 
addition  were  seen  numerous  grey  miliary  tubercles. 
Mapping  out  the  interlobular  septa  in  the  anterior  lobes 
were  lines  of  pinkish  granulation  tissue,  in  which  could 
be  seen  minute  grey  points  ;  around  the  margins  of  the 
lungs  were  fibrinous  fringes  containing  small  grey  points. 

On  section  of  the  lung  the  tubercles  were  fairly  evenly 
distributed  throughout  the  substance.  The  lung  was 
everywhere  crepitant. 

Pleura. — There  was  well  marked  tubercle  on  the  costal 
pleura  at  the  upper  and  lower  margins  of  the  ribs ;  in 
the  dirty  reddish  grey  masses  there  were  numerous  grey 
points. 

Similar  granulations  were  seen  on  the  pleural  surface 
of  the  diaphragm,  at  the  junction  of  tendon  and  muscle. 
Heart  and  Pericardium. — Normal. 
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Thoracic  G'andi : — • 

Caudal  Mediastinal  Gland. — Measured   5|  in.  by 
\h  in.  by  |-  in.  was  slightly  congested,  and  showed  one 
or  two  small  tuberculous  (?)  point?. 
Oesophageal  Glands. — Somewhat  congested  and  soft ; 
no  naked  eye  evidence  of  tubercle. 

Right  Bronchial  Gland. — Also  congested  and  soft ;  no 
naked  eye  evidence  of  tubercle. 

A  bdomen : 

Omentum. — The  whole  of  the  omentum,  between  the 
vessels,  was  covered  with  minute  pinkish  grey  tubercles, 
following  the  course  of  the  superficial  lymphatics  and 
continued  on  to  the  peritoneal  covcing  of  the  stomach, 
well  marked  under  the  sternum.  The  tubercle  was  of 
very  early  date. 

Small  pinkish  grey  granulations  were  seen  on  the 
peritoneum,  throughout  the  whole  extent  of  the  large 
intestine;  they  w.-re  more  thickly  massed  together  on 
that  covering  the  lower  end  of  the  caecum. 

Spleen. — Weighed  1  lb.  9  ozs.  Very  early  tuberculous 
granulations  were  seen  where  the  spleen  was  in  contact  with 
the  stomach.  Malpigliian  bodies  were  very  prominent. 
The  substance  of  the  organ  was  not  very  firm  ;  there  was 
no  evidence  of  tubercle  either  in  it  or  the  Malpighian 
bodies. 

Pancreas. — No  trace  of  tubercle. 

Liver. — No  tubercle.  Hepatic  lymphati3  gland  normal. 
Kidneys  : 

Eight. — Weighed  1  lb.  6  ozs.    No  tubercle  was 
seen  either  on  surface  or  on  section. 

Left. — Weighed  1  lb.  8  ozs.    No  tubercle  cither  on 
surface  or  on  section. 
Suprarenals,  Right  and  Left. — Apparently  normal. 
Alimentary  Tract : 
Tonsils. — Normal. 

Retro-'pharyngeal  Glands. — The  gland  on  th  ^  right  side 
[vas  (Edematous.    No  tubercle. 

That  on  th"  left  side  was  somewhat  congested.  No 
tubercle. 

SiMingucd    Glands,    Eight    and    Left.  Submaxillary 
Glands,  Right  and  Left. — Not  tuberculous. 
Gastric  Glands. — Normal. 

Small  Intestine. — At  the  lower  end  of  the  long  Peyer's 
patch  in  the  ileum  there  was  a  caseous  tubercle  the  size 
jf  a  wheat  grain.  In  the  mucous  membrane  between 
the  latter  and  the  ileo-csecal  valve  there  were  at  equal 
distances  from  each  other  three  submucous  tubercles, 
yellow  and  caseous  in  the  centre,  but  not  softened. 

Large  Intestine. — Normal,  except  for  an  excessive 
amount  of  dark  pigmentation  in  the  mucous  membrane 
of  the  coecum. 


Mesenteric  Glands. — One  mesenteric  gland,  near  the 
ceecum,  showed  a  caseous  nodule  in  the  cortex. 

Colic  Glands. — Normal. 

Uterus. — On  the  peritoneum  of  both  horns  of  the 
uterus  there  were  several  small  translucent  tubercles  ; 
mucous  membrane  normal. 

Varioxis  Li/mphatic  Glands  : 

Prescapular,  Left. — 2^  in.  by  |  in.  by  J  in.  ;  no 
tubercle. 

Prescapular,  Right. — 3  in.  by  IJ-  in.  by  |in.  ;  some- 
what soft ;  contained  much  fluid,  no  tubercle. 

Prepectorcd,  Left. — Very  small  ;  no  tubercle. 

Prepectoral,  Right. — No  tubercle. 

Axillary,  Right  and  Left;  Pypliteal  Right  and  Left. 
— Normal. 

Precrural,  Right. — I  J-  in.  by  I  j  in.  by  J  in.  Large 
quantity  of  fluid  ;  no  tubercle. 

Precrural,  Left. — 2^  in.  by  1  in.  by  |  in.  No 
tubercle. 

Iliac,  Left. — Weighed  7  oz.  Measured  4|-  in.  by 
.3  in.  by  in.  One  or  two  caseous  nodules  were 
seen  in  the  cortex  of  this  enlarged  gland,  but  the 
amount  of  new  tuberculous  tissue,  to  naked  eye,  was 
very  small. 

Iliac,  Right. — Weighed  9  oz.  Measured  4^  in.  by 
.3  in.  by  I  f  in.  In  a  similar  condition  to  the  other 
gland.  Only  a  few  tubercle  nodules  here  and 
there. 

Two  small  glands  w.>;-e  ^ound  to  the  riglit  side 
in  the  immediate  neighbourhood  of  the  right 
iliac  ;  both  without  tubercles. 

On  the  left  side  were  a  couple  of  small  glands, 
also  without  tubercle. 

Gland  at  bifurcation  of  the  aorta  normal. 

Microscopic  Examination. 
Udder. — Showed  tubercle  baciUi. 
Supramamviary  Gland. — Showed  tubercle  baci'li. 
Lung. — Showed  tuberole  bacilh. 
Bronchial  Gland. — No  tubercle  bacilli. 
Intestinal  Nodule. — No  tubsrcle  bacilli. 

Guinea-pigs  Inoculated. 

Four  Guinea-pigs  inoculated  from  the  supramammary 
lymphatic  gland,  and  one  from  sp'een,  died  of  general 
tuberc  jlosis. 


CALF  116. 

Sucking  from  Cow  68  from  June  18th,  1903,  to  August  4th,  1903,  a  per.'ol  of  47  days. 
Killed  September  18th,  1903.    92  days  after  the  experiment  began. 

ABSTRACT  OF  POST-MORTEM  NOTES. 


Tondls  and  pharyngeal  g'ands  normal.  From  eight  to 
ten  widely  distributed  cieaous  nodules,  many  of  which 
were  calcareous,  ^^here  seen  ii  the  small  intesti  .e.  Two 
of  them  were  submucous,  the  rest  were  contained  in 
Peyer's  patches.  Twelve  mesenteric  glands  showed 
calcareous  nodule?,  which  in  three  were  from  %  to  1  in. 
in  diameter;  a  few  other  glands  sIioa-,  cd  minute  calc:,reoMs 


grains.  One  tubercle  wa?  ?e2n  in  the  risht  posterior  lobe 
of  the  lung;  one  also  in  the  spleen.  Other  organs  and 
glands  normal. 

Note. — The  full  note?  of  this  anraal  arj  pi  en  in 
"Feeding  Experiment?  with  the  To  i;.e  Tuberc'o 
Bacillus,"  pa;5e  675. 


77. 


u 
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GUINEA-PIGS  INOCULATED  AVITH  MILK  OF  COW  G«. 

Doses  :— Each  pair  of  guinea-pigs  was  inoculated  with  the  centrifugalised  deposit  of  30  cc.  of  milk. 


Date  of  Inoculation. 


No.  of  Guinea- 
Pig  and  quarter 
of  udder. 


Weight  in 
grammes. 


Killed  or 
Died. 


1 

430 

300 

K 

126 

|r.f. 

'  No  TiiberLulosis. 

431. 

410 

K 

126 

\ 

432 

370 

D 

78 

Intestinal  Obstruction. 

-L.H 

June  17,  1903. 

433. 

350 

K 

126 

( 1  his    series  was  in- 

4341 

320 

K 

126 

oculated  with  the  milk 

fL.F. 

of  the  cow  before  her 

435 

430 

D 

110 

■  No  Tuberculosis. 

inoculation.) 

430' 

310 

D 

126 

RH 

437, 

380 

K 

126 

455 

300 

K 

117 

■R.F. 

456, 

320 

K 

117 

K 

Healthy. 

457 

320 

117 

L.H. 

458. 

310 

K 

117 

June  29,  1903. 

459' 

320 

D 

40 

G.T. 

(12  days  after  the  cow 

L.F. 

was  inoculated.) 

460 

300 

D 

77 

G.T. 

461 

290 

D 

77 

G.T. 

T)  T  r 

li.H. 

46=?. 

350 

D 

44 

G.T. 

471 

300 

K 

133 

R.F. 

* 

K 

-Healthy. 

472 

390 

133 

473 

290 

K 

133 

Tuberculosis. 

L.H. 

July  14,  1903. 

474, 

350 

K 

133 

Healthy. 

475 

340 

D 

60 

G.T. 

(27  days  after 

L.F. 

inoculation.) 

47fiJ 

350 

D 

31 

G.T. 

477 ' 

370 

D 

59 

G.T. 

R.H. 

478 

450 

D 

24 

G.T. 

487  \ 

280 

D 

38 

G.T. 

-R.F. 

488. 

230 

D 

42 

G.T. 

4'^9) 

250 

K 

119 

Tuberculosis. 

-L.H. 

490  J 

280 

K 

119 

Healthy. 

July  28,  1903. 

491  j 

310 

D 

49 

G.T. 

(41  days  after 

L.F. 

inoculation.) 

492 1 

370 

D 

21 

Slight  Tu1iercu!osis. 

493 1 

300 

D 

V 

Acute  Infection. 

R.H. 

494! 

300 

D 

25 

G.T. 

522 

380 

D 

112 

G.T. 

523 , 

440 

D 

70 

G.L 

524 

320 

D 

85 

G.T. 

525 

350 

D 

68 

G.T. 

August  5,  1903. 

526  ■ 

440 

D 

17 

(49  day^  after 

L.F. 

! 

inoculation,) 

527 , 

370 

D 

17 

r 

Slight  Tuljurculosis. 

528- 

705 

D 

17 

1 

R.FI. 

1 

529. 

420 

D 

17 

) 

Length  of  Life. 


Intrap. 


Subcut. 


Result. 
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CALF  210.  (Bull.) 


Subcutaneous  inoculation  of  culture  derived  from  the  original  ioat«rial  of  Virus  B.  ill. 
Dose — 0-()2  niilligraniine. 
Date— September  12th,  1904. 
Weight— 0  ewt.  3  qrs.  2G  lbs. 

Killed— Januar}'  2,3rd,  1905.    133  days  after  inoculation. 


Clinical  Bistortj. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  September  12th,  1904. 

Eleven  days  after  inoculation  there  was  a  flattened 
pear-shaped  tumour  2|-  in.  by  \\  in  ;  the  prescapular 
gland  was  slightly  enlarged.  The  tumour  and  gland  in- 
cre<ased  in  size,  and  on  September  28th  attained  their 
maxima.  3  in.  by  2  in.  by  1  in.,  and  3  in.  in  length,  re- 
spectively ;  extending  from  the  tumour  to  the  prescapular 
gland  a  thick  cord  was  felt. 

After  remaining  stationary  in  size  for  a  month  or  so 
tlie  tumour  began  to  diminish,  and  finally  assumed  a 
somewhat  globular  shape.  The  gland  began  to  diminish 
in  size  later  than  the  tumour,  and  on  January  12th.  1906, 
measured  about  2  in.  in  length. 

The  calf  remained  in  perfectly  good  health  throughout 
the  experiment,  but  did  not  grow  cjuite  at  the  normal  rate. 
Tuberculin  Test. 

December  11th,  1904.  95  days  after  inoculation. 
Positive.    Rise  of  temperature,  1  "8°  C. 

Weight. 

During  the  first  fortnight  there  was  a  gain  in  -weiglit  of 
14  lbs.  ;  in  the  next  fortnight  the  animal  lost  12  lbs. 
Subsequently  there  was  a  slow  but  steady  progressive 
increase  in  weight. 

cwt.    qrs.  lbs. 

September  13th,  1904  -  -  0  3  26 
September  27th,  1904  -  -  1  0  12 
t)ctober  nth,  1904  .-      1       0  0 

January  23rd,  1905         -       -      1       1  25 
Gain  in  weight,         -       •  1  27 

Rate  of  gain  per  week       -  2-9 
Temperature. 

The  temperature  during  the  first  fortnight  Avas  normal  ; 
then  for  about  three  weeks  it  was  a  little  irregular,  but 
never  rose  above  39-6°  C.  During  the  remaining  period 
of  the  experiment  the  temperature  was  generally  normal 
or  below  normal,  and  never  rose  higher  than  39-6°  C. 

post-:mortem  exa.mixation. 

Carcass. — In  good  condition. 

Seat  of  Inociilation. — In  the  subcutaneous  tissues  at  the 
seat  of  inoculation,  on  the  left  side  of  the  neck,  there  was 
a  librous  nocUile  1  in.  by  1  in.  by  -h  in.,  containing  in  the 
ccnlre  an  oval  cavity  1  cai.  in  length,  filled  with  viscid 
loiacious  caseo-pus.  The  skin  over  it  was  thoroughly 
adherent  and  greatlv  thickened.  Extending  from  the 
posterior  margin  of  the  tumour  a  short  distance  towards 
the  pi'escapular  gland  there  was  a  thickened  lymphatic 
v(\ssel  containing  softened  caseous  nodules. 

/.(//  PrescujAdar  CTpf?^/.— Measured  H  in.  by  \\  in.  by 
l'I  in.  On  section  in  the  middle  of  the  gland  there  was 
ail  oval  easeo-calcareous  mass  1  in.  in  length  ;  the  cortex 
of  the  sriand  was  studded  witli  yellow  highly  calcareous 
1  uhercles. 

Eiqht  Pyrfcapi:l(:r  Gland. — II  in.  by  ^  in.  by  i  in. 
Normal. 

Prepcctoral  Glands. — On  the  left  side  the  rounded  prc- 
pectoral  gland  was  the  size  of  a  small  marble.  On  section 
it  was  dense  and  caseous,  and  showed  at  one  part  a  ca!- 
rareous  patch.  Other  prepcctoral  glands  on  this  side 
w  ere  normal. 

Cervical  Glands. — The  superior  cervical  gland  on  the 
left  side,  the  size  of  a  broad  bean,  resembled  the  rounded 
liropectoral  gland.    Other  cervical  glands  were  normal. 

Abdomen  : 

G me nt u m.   Per itoneum. — Normal. 

Spleen. — 5  ozs.  Normal  on  the  surface  ;  showed 
on  section  from  six  to  eight  calcareous  tubercles, 
the  size  of  pins'  heads. 

77. 


Liver. — Showed  in  the  substance,  under  the  cap- 
sule, two  grey  miliary  tubercles,  calcareous  in  the 
centre  :    one  similar  tubercle  was  seen  in  the  depth. 

Oall  Bladder. — Normal. 

Portal  Glands. — Were  little,  if  at  all,  enlarged. 
They  contained  in  the  cortices  numerous  calcareous 
nodules,  irregular  in  outline,  the  largest  about  3  mm. 
in  diameter. 

Kidneys,  Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium,  Diaphragm,  Pleura. — Normal. 

Lungs. — Were  normal  in  colour  and  texture  :  the 
parenchyma  contained  a  considerable  number  of 
little  grey  tubercles  .scattered  moderately  evenly 
throughout :  each  tubercle  had  a  minute  calcareous 
centre  :  there  were  besides  a  few  larger  tubercles 
up  to  the  size  of  a  wheat  grain. 

Thorac  c  Glands. — The  caudal  mediastinal  gland 
appeared  a  little  enlarged  (2  in.  by  1  in.  by  5  in.). 
On  section  the  cortex  showed  numerous  irregular 
calcareous   nodules    and   discrete   calcareous  foci. 

The  glands  in  front  of  the  caudal  gland,  and  the 
bronchial  glands,   were  similarly  affected. 

A  gland  below  the  trachea  was  slightly  enlarged^ 
and  contained  two  pea-sized  caseous  nodules  in  pro- 
cess of  softening,  as  well  as  a  number  of  calcareous 
nodules. 

The  right  peribronchial  resembled  the  bronchial. 
Ventral  mediastinal  glands  normal. 

Alimentary  Tract : 
Tonsils,  Plmrynx. — Normal. 

Intestines. — A  Peyer's  patch  near  the  anterior  end 
of  the  intestine  and  one  in  the  jejunum,  each  contained 
a  firm  translucent  sub-mucous  tubercle.    A  patch  about . 
the  beginning  of  the  ileum  showed  a  softened  caseous 
tubercle. 

In  the  long  Peyer's  patch  there  were  four  ulcers  in 
the  mucous  membrane  :  these  varied  from  5  to  8  mm.  in 
diameter,  and  had  slightly  raised  thickened  edges  ;  the  ■ 
bases  were  not  thickened,  but  showed  here  and  there 
a  minute  yellow  point.  There  was  one  similar  ulcer  in 
the  patch  just  in  front  of  the  lung  patch. 

Large  intestine  normal. 

Gastric  Glands. — Normal. 

Mesenteric  Glaruls. — Contained  eight  widely-distributed 
calcareous  tubercles  and  a  few  calcareous  grains. 

Ileo-Colic  Glands. — Contained  irregular  calcarco-eascous 
nodules. 

Colic  Glands. — One  colic  gland  was  similarly  allcctcd. 

Testicles.  — Normal. 

Various  Lymphatic  Glands  : — 

Codiac. — One  coeliac  gland  ct)ntaincd  a,  ]>ea-sizeil 
calcareo-caseous  nodule  and  a  small  calcareous 
tubercle. 

Renal. — The  renal  gland  shoued  a  series  of  \ello\v 
calcareous  foci. 

Pudir. — A  pudic  gland  contained  two  calcareous 
tubercles. 

Sacro-Iliac. — The  sacro-iliac  gland  contained  two 

pin-head-sized  yellow  calcareous  tubercles. 

Pharyngeal. — The  pharjmgeal  glands  eacii  contained 

a  similar  tubercle. 

Ischiatic,  Popliteal,  Iliac,  Lumbar.   Axillary.  Iti-jht 

Pre  pectoral.  Parotid,  Subma.rillary.  — Norma  I . 

Microscopical  Examination  {Smear  Preparations), 

Eight  Pharyngeal  Gland. — A  fe\\-  tubercle  bacilli. 

Intestine  1       ,  1  11 

VNo  tubercle  bacilh. 
Spleen.  J 

U  2 
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CALF  214.  (Bull.) 

Subcutaneous  inoculation  of  culture  from  the  original  material  of  Virus  B.  III. 
Dose — 50  milligrammes. 
Date— September  12th,  1904. 
Age — 8  weeks. 

Killed — When  dying.    October  27th,  1904.    45  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  October  27th,  1904. 

Eleven  days  after  inoculation  there  was  a  moderately 
thick  patch  of  infiltration  measuring  7  in.  from  above 
downwards  and  3  in.  in  breadth  ;  the  upper  part  was  firm, 
the  lower  softer  and  oedematous  ;  the  swelling  was  hot  and 
tender.  The  prescapular  gland  was  much  enlarged  and 
measured  5  in.  in  length.  The  animal  already  showed  signs 
of  iUness  ;  the  coat  was  rough,  and  the  motions  very  loose. 
On  September  28th,  10  days  after  inoculation,  there  was  a 
very  large  tumour,  measuring  in  superficial  area  8|  in.  by 
4^  in.,  which  completely  covered  a  greatly  enlarged 
prescapular  gland. 

The  tumour  became  still  larger,  and  measured  on 
October  20th,  35  days  after  inoculation,  1 1  in.  by  6  in.  by 
3  or  4  in ;  it  was  firmly  adherent  to  the  skin  and  muscles, 
both  of  which  were  infiltrated. 


On  October  13th,  31  days  after  inoculation,  the  respira- 
tions were  noticed  to  be  increased ;  the  appetite  was 
poorer,  and  the  animal  seemed  to  be  losing  flesh.  The 
respirations  became  c^uicker,  but  were  never  very  rapid ; 
during  the  last  few  days  of  life  these  were  laboured  and 
jerky.  The  calf  gradually  became  thirmer  and  weaker, 
and  for  two  days  before  its  death  was  unable  to  rise  from 
the  ground. 

Weights. 

During  the  last  16  days  the  calf  lost  33  lbs.,  an  average 
of  14 '4  lbs.  per  week. 

cwt.  qrs.  lbs. 

September  19th,  1904  -  -  -  1  0  19 
October  11th,  1904  -       -       -      1     0  22 

October  27th,  1904  -       -       -     0     3  17 

Loss  in  weight  from  September  19th  -  30 


T  ew  pcrature. 
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POST-MORTEM  EXAMINATION. 
Carcass. — In  poor  condition. 
W  Seat  of  Inoculation.—kt  the  seat  of  inoculation,  on 
the  left  side  of  the  neck,  there  was  a  large  prominent 
tumour  extending  from  the  level  of  the  roots  of  the 
vertebral  spines  into  the  dewlap.  The  length  of  the 
tumour  from  above  downwards  was  11  in.,  and  from 
■side  to  side  5\  in.  When  removed  it  weighed  with  the 
skin  to  which  it  was  adherent,  2  lbs.  2  ozs.  For  description 
it  may  conveniently  be  divided  into  two  parts,  a  superior 
oval-shaped  part  7  in.  in  length,  5|-  in.  in  breadth,  and 
about  2J  in.  in  thickness  ;  and  an  inferior  tongue-shaped 
part  4  in.  long,  3  in.  wide  at  the  base,  and  |  in.  in  greatest 
thickness.  On  section  the  upper  part  of  the  tumour 
consisted  for  the  most  part  of  dense  pinkish  yellow  tissue, 
which  in  the  centre  was  showing  signs  of  breaking  dovyn, 
i.e.,  was  softer,  and  contained  little  spaces  filled  with 
clear  fluid.  The  skin  was  scaly  and  thoroughly  adherent 
to  the  growth  ;  over  the  middle  portion  it  was  inflltrated 
throughout  its  whole  thickness,  but  was  not  ulcerated. 
The  growth  involved  also  the  whole  thickness  of  the 
superficial  muscles,  and  here  it  showed  large  caseous 
nodules  surrounded  either  by  dense  white  fibrous  tissue 
or  fibroid  muscular  tissue.  The  deeper  portions  of  the 
tumour  partially  surrounded  the  prescapular  gland, 
and  were  intimately  adherent  to  its  capsule. 

The  tongue-shaped  extension  of  the  tumour  consisted 
of  compact  pinkish  yellow  caseated  tissue  similar  to  that 
in  the  upper  part ;  both  the  skin  and  the  muscles  were 
adherent  to  it,  but  neither  was  infiltrated. 

The  tissues  around  the  tumour  and  prescapular  gland 
were  moderately  cedematous. 


Left  Prescapular  Gland.— Weighed  10  ozs.,  and  measured 
3|in.  by2Jin.  by2iin.  ;  on  section  it  consisted  through- 
out of  firm  pinkish  yellow  tissue,  resembling  that  in  the 
local  tumour ;  close  inspection  showed  more  opaque 
yellow  points  and  streaks  scattered  throughout ;  in  the 
medullary  part  there  were  closely  aggregated  caseous 
tubercles ;  the  capsule  was  greatly  thickened,  and 
contained  a  few  isolated  yellow  tubercles. 

Prepectoral  Glands.— ^o.  I.— Hard,  spherical,  and 
about  an  inch  in  diameter,  caseous  throughout,  the 
central  part  being  compact  and  pinkish  yellow  in 
colour,  the  margins  opaque  yellow ;  the  marginal 
part  was  separated  from  the  central  part  by  a  dis- 
tinct line  of  demarcation. 

No.  II.— Kidney-shaped :  U  in.  long;  showed 
in  the  cortex  caseating  masses  and  discrete  caseous 
foci. 

No.  III. — Size  of  large  pea  ;  contained  caseating 
nodules. 

Both  the  latter  glands  were  cedematous. 
A  bdomen : 

Omentum.— The  inferior  surface  of  the  omentum 
showed  numerous  firm  nodules,rangingfrom  2  to  5  mm. 
in  diameter  ;  some  were  loosely  pedunculated 
and  heemorrhagic ;  others  were  attached  by  a 
broad  base.  On  section  they  were  dense  and  yellow 
in  the  centre,  translucent  around  the  margins.  In 
addition  to  the  large  nodules  there  were  numerous 
pearly  translucent  tubercles  the  size  of  mustard 
seeds. 


CALF  214.  Subcutaneous.  Virus  B.  III. 

Liver. 
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The  parietal  peritoneum  was  normal. 
There  were  a  few  ounces  of  clear  serous  fluid  in  the 
peritoneal  sac. 

The  serous  surfaces  of  the  stomachs  were  normal. 

Spleen. — Weighed  12  ozs.  Capsule  normal;  sub- 
stance packed  with  firm  yellow  caseating  nodules, 
the  largest  about  2 '5  mm.  in  diameter.  Here  and 
there  the  nodules  were  grouped  so  closely  together 
as  to  be  facetted  by  their  neighbours  ;  they  showed 
no  sign  of  calcification. 

Liver. — 3  lbs.  11  ozs.  (with  glands).  Normal  in 
colour  ;  showed  on  the  surface  numerous  nodules 
ranging  from  1  to  .3  mm.  in  diameter  ;  some  of  the 
larger  nodules  caused  slight  projections  beneath  the 
capsule  ;  all  were  opaque  in  the  centre,  the  larger 
ones  being  definitely  yellow. 

On  section  similar  nodules  were  scattered  through- 
out the  substance;  thcrj  was  a  preponderance  of 
those  tubercles  which  were  a  millimetre  or  less  in 
diameter. 

Gall  Bladder. — In  the  mucous  membrane  there 
were  four  small  ulcerated  areas  with  congested 
margins  and  caseous  bile-stained  floor. 

Portal  Glands. — Were  greatly  enlarged,  together 
weighing  4  ozs.  ;  on  section  they  were  closely  beset 
with  caseating  nodules,  which  formed  practically 
I  continuous  tuberculo  us  masses  throughout  the  cor- 
[   tex  ;  the  tissue  of  the  glands  was  very  a?dematous. 

Coeliac  Glands. — Two  coeliac  glands  were  also 
much  enlarged,  and  showed  in  their  cortices  similar 
confluent  caseating  tuberculous  nodules. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
sparsely  scattered  caseous  tubercles,  the  largest  the 
size  of  a  No.  4  shot.  Some  of  those  immediately 
beneath  the  capsule  projected  on  the  surface  ;  the 
tubercles  did  not  appear  to  be  so  numerous  in  the 
deeper  parts  of  the  cortex  as  in  the  superficial. 

Similar  tubercles  were  seen  in  the  right  kidney. 

S wprarenal  Bodies.  — Normal. 
Thorax  : 

Heart. — Beneath   the   pericardium   of   the  right 
auricle  there  was  a  pinhead-sized  caseating  tubercle. 
Heart  muscle  and  valves  normal. 

Pericardium. — On  the  pericardium  covering  the 
left  pulmonary  artery  there  was  a  pea-sized  loosely 
attached  caseating  nodule. 

Lungs. — The  lungs  weighed  4  lbs.  12  ozs.  The 
surfaces  had  a  mottled  appearance,  areas  of  crepitant 
lung  tissue  (terra-cotta  coloured)  alternating  with 
dark  and  collapsed  areas. 

Fairly  evenly  distributed  throughout  the  sub- 
stance of  the  lungs  were  numerous  nodules,  yellow 
and  caseous  in  the  centre,  ranging  in  size  from  1  to  2 
up  to  5  mm.  in  diameter  ;  the  majority  of  the  nodules 
were  surrounded  by  rcddisli  areas  of  consolidation, 
and  for  the  most  part  remained  discrete  ;  except  on 
the  dorsal  surfaces  of  the  caudal  lobes  the  nodules 
near  the  surface  caused  sliglit  projections  beneath 
the  pleura. 

The  fringes  around  the  margins  of  the  cephalic 
lobes  contained  a  few  small  tubercles. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
weighed  .5  ozs.,  and  measured  (i  in.  by  2  in.  by  1  in.  ;  on 
section  the  cortex  showed  throughout  firm  pinkish 
translucent  tissue  surrounding  irregular  yellow 
caseous  islands  of  various  sizes. 

Anterior  to  the  caudal  gland  there  were  three 
glands,  the  largest  1{  in.  long,  which  on  section  re- 
sembled the  caudal  gland,  but  were  not  quite  so 
advanced  in  caseation  ;  the  gland  tissue  was  very 
cedematous. 

Still  further  forwards,  i.e.,  in  the  anterior  part  of 
the  dorsal  mediastinum,  there  were  tlu'ee  lai'ge  glands, 
which  on  section  closely  resembled  the  caudal  gland. 
The  dorsal  mediastinal  glands  together  weighed  7  ozs. 

Bronchial  Glands. — The  saddle-shaped  left  lironchial 
gland  weighed  about  2  ozs.  ;  the  right  bronchial 
measured  1.^-  in.  by  1}  in.  by  J  in.  ;  both  were  tubercu- 
lous throughout  and  extensively  necrosed. 

The  peribronchial  glands  were  similarly  affected. 


Near  the  left  bronchial  gland  there  were  two  small 
ojdematous  glands  which  contained  small  caseating 
nodules. 

Below  the  trachea,  in  front  of  the  heart,  there  were 
three  or  four  similar  glands. 

Just  within  the  entrance  to  the  thorax,  on  the  left 
side,  there  was  a  large  hard  gland  measuring  If  in. 
by  H  in.  by  I  in.,  and  weighing  about  an  ounce;  on 
section  dense,  firm  and  caseo-necrotic  throughout ; 
capsule  much  thickened. 

Near  this  gland  there  was  a  small  cedematous 
gland,  containing  two  pea-sized  caseous  nodules  in  the 
cortex. 

On  the  right  side  there  were  two  glands  similar  to 
the  latter. 

The  glands  in  the  ventral  mediastinum  (lying  on 
the  sternum)  were  slightly  enlarged,  and  contained 
caseating  nodules. 

Pleura. — The  fringes  along  the  margins  of  the 
ribs  were  not  hypertrophied,  but  showed  here  and 
there  little  groups  of  transparent  granules,  which 
could  just  b?  felt  with  the  finger.  The  parietal 
pleura  showed  also  three  loosely  attached  nodules 
each  the  size  of  a  split  pea. 

Diaphragm. — On  the  pleural  surface  of  the  central 
tendon  of  the  diaphragm  there  were  two  similar 
nodules  ;  around  the  margins  of  the  tendon  on  the 
right  side  the  fringes  showed  small  transparent 
granules  as  on  the  ribs. 

The  caval  fold  of  pleura  presented  numerous  opaque 
foci. 

Tongue. — On  the  right  side  of  the  tongue,  near  the  root, 
the  mucous  membrane  showed  two  caseous  nodules, 
2  m  m.  in  diameter,  one  of  which  was  ulcerated. 

In  a  corresponding  position  on  the  left  side  there  was 
one  ulcerated  nodule. 

The  mucous  membrane  between  the  epiglottis  and  the 
base  of  the  tongue  showed  four  caseous  nodules,  one  of 
which  was  ulcerated. 

Palate. — On  the  under  surface  of  the  soft  f>alate  there 
were  two  pinhead-sized  caseating  nodules. 

Tonsils. — Each  tonsil  contained  several  caseating 
nodules. 

Thyroid. — The  thyroid  body  was  normal. 

Larynx. — The  mucous  membrane  of  the  larynx,  in  the 
thyi-oid  angle,  showed  a  caseous  tubercle. 

hitestines. — In  the  jejunum  and  duodenum  there  \v&<e 
sparsely-scattered  pinhead-sized  caseous  tubercles  beneath 
the  mucuous  membrane  and  in  Peyer's  patches  ;  in  the 
ileum  they  were  much  more  numerous  ;  on  the  serous 
surface  two  or  three  tubercles  were  seen. 

The  mucuous  membrane  of  the  large  intestine,  particu- 
larly of  the  caecum,  was  closely  studded  with  slightly 
raised  congested  nodules  (enlarged  solitary  follicles), 
showing  minute  central  openings  and  caseous  centres. 

Gastric  Glands. — Were  enlarged,  their  cortices  being 
crowded  with  caseating  nodules. 

Mesenteric  Glands. — Were  all  much  enlarged  and 
extremely  cedematous  ;  those  in  the  anterior  two  thirds 
contained  isolated  caseous  nodules,  whilst  those  in  the 
posterior  third  were  closely  beset  with  nodules. 

Ileo-Colic  Glands,  Colic  Glands. — Were  all  very  enlarged 
and  extensively  tuberculous,  caseating  tuberculous  masses 
occupying  practically  the  whole  of  the  cortices. 

Various  lymphatic  glands: 

All  the  undermentioned  glands  contained  in  their 
cortices  numerous  caseating  nodules,  ranging  from  2  to  .3 
mm.  in  diameter  : 

Lumbar.  Ilio-SacraL  Iliac  (nodules  not  so  numerous 
as  in  the  lumbar).  Renal.  Pudic,  Precrural,  Popliteal, 
Gluteal.  Ischiatic  (nodules  small).  Axillary.  Right 
Prescapular,  Right  Prepectoral,  Cervical,  Sublingual, 
Vertebral. 

In  the  Parotid.  Submax  Uary.  Retro  pharyrgea'  and 
Hyoid  glands  the  nodules  ^^•ere  larger,  some  being  over 
5  mm.  in  diameter. 

The  phavyngcal  and  submaNil!a"y  glands  were  in- 
te:  sely  congested. 

Many  lui?mo-lymph  glands  contained  caseating  nodules. 
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Testicles,  Thyroid  Body,  Brain. — Were  normal. 

Microscopical  Examination. 

Smears  from  : 

Gall  Bladder — A  few  tubercle  bacilli. 
Tongue  Nodule. — Four  tubercle  bacilli. 

Kidney  \  Moderate  number  of  tubercle 

Laryngeal    Nodule   -    y    v  -i,- 
Auricle     -      •      -  J 

Omentum. — Three  tubercle  bacilli.       '  ■ , 


Post-Pharyngeal  Gland 
Intestine  .... 

Tonsil,  

HcEino-Lymph  Gland 
Prepectoral  Gland  (Emulsion) 

Precrural  Gland. — A  few  tubercle  bacilli. 


Numerous 
bacilli. 


tubercle 


Guinea-Pigs  Inoculated. 

Guinea-pig  1321,  inocluated  intraperitoneally,  and 
Guinea-pig  1320  inoculated  subcutaneously,  with  an 
emulsion  made  from  the  left  prepectoral  gland,  died  of 
general  tuberculosis  in  22  and  78  days  respectively. 


CALF  248.  (Bull.) 


Subcutaneous  inoculation  of  culture  obtaineil  from  Calf  214. 
Dose  —."0  iiiilligTanimcs. 
Date  -March  23rd,  1905. 
Age  "13  week?. 

Died— -Mrtv  Sth,  190,").    40  days  after  ■iio'-ulation. 


( 'linical  History. 
The  calf  was  inoculated  subcutaneously  on  the  left  side 
the  neck  on  March  23rd,  1905. 

A  week  after  inoculation  there  was  a  firm  infiltrating 
mour  measuring  4  in.  by  2\  in.  by  1  in.  ;  the  left  pre- 
apular  gland  was  about  3  in.  in  length. 
On  April  11th,  19  days  after  inoculation,  the  tumour 
as  prominent,  firm,  and  pear-shaped  in  outline,  and 
easured  6  in.  by  3|  in.  in  superficial  area  ;  the  prescajjular 
and  was  5  in.  in  length,  and  the  spherical  prejDectoral 
and  could  just  be  felt. 

The  tumour  increased  still  further,  and  on  April  19th, 
1  days  after  inoculation,  measured  7  in.  by  3|  in  .;  the 
•epectoral  gland  was  the  size  of  a  marble  ;  the  coat  was 
lUgh,  but  beyond  this  there  were,  up  to  this  time,  no 
t;ns  of  ill-health. 


On  April  28th  the  respirations  were  visibly  increased, 
and  the  animal  appeared  to  be  losing  flesh.  It  then 
rapidly  got  worse,  the  respirations  continued  to  increase 
in  frequency,  and  were  finally  laboured  and  jerky. 
During  the  last  fortnight  there  was  marked  loss  in  flesh, 
and  the  animal  became  very  weak,  being  scarcely  able,  for 
two  or  three  days  before  death,  to  rise  from  the  ground. 

Weights. 

During  the  first  part  of  the  experiment  there  was  a  gain 
in  weight.  From  April  19th  to  May  Sth  the  calf  lost  1  qr. 
6  lbs. 


March  28th,  1905 
April  19th.  1905 
May  Sth,  1905 


28th  to  May  Sth 


cwt. 

qrs. 

lbs 

0 

3 

21 

1 

() 

4 

0 

2 

20 

March 

0 

0 

23 

MARCH 

23  ^5  30 


Tempcraliire. 

APRIL 

/5  20 


rOST-MORTEM  EXAMINATION. 
<  \ircass. — Emaciated. 

Local  Les'on. — In  the  subcutaneous  tissues  on  the  left 
de  of  the  neck  there  was  an  elongated  tumour,  which 
leasured  6J  in.  vertically,  3  in.  from  before  backwards, 
id  about  1  \  in.  in  greatest  thickness  ;  the  inferior  portion 
ipered  graduallJ^  terminating  in  the  loose  tissues  of  the 
eck  under  the  trachea.  The  tumour  was  composed  of 
ense  yellow  caseo-necrotic  tissue,  which  enclosed  in  the 
pper  half  an  irregular  cavity  filled  with  clear  serous  fluid  : 
le  internal  walls  of  the  cavity  were  shreddy,  soft  and 
ecrotic.  The  skin  was  thoroughly  adherent  and  slightly 
lickened.  and  beset  with  small  congested  caseous  tuber- 
les.  The  muscles,  chiefly  under  the  upper  half  of  the 
imour.  were  dense,  fibroid,  and  infiltrated  with  caseous 
odules  of  various  sizes  for  a  dejjth  of  h  in. 

In  the  course  of  the  lymphatic  vessels  leading  to  the  pre- 
ectoral  glands  there  were  some  pea-sized  caseous  nodules. 

Lejt  Prescapular  Gland. — Weighed  4  ozs.,  and  measured 
J-  in.  by  2;^-  by  1|  in.  On  section  it  consisted  through - 
ut  of  dense  pink  sh-yellow  caseated  tissue,  which  showed 
ere  and  there  opaque  whitish  streaks  and  foci  of  begin- 
ing  calcification  ;  the  capsule  was  thickened. 

Prepectornl  Glands. — The  rounded  prepcctoral  gland  was 
nlarged.  (edematous  and  deeply  congested.  In  the  cortex 
here  were  numerous  opacjue  caseous  foci.  The  kidney- 
hapcd  gland  and  a  small  deejwr  gland  contained  discrete 
aseating  nodules. 

Cervical  Glands. — A  gland  in  the  middle  of  the  neck 
in  the  left  side,  the  size  of  a  large  pea.  was  yellow  and 
ascous  throughout  ;  a  left  upper  cervical  gland  showed 
lalf  its  substance  occupied  by  a  yellow  caseous  mass,  and 
n  the  rest  discrete  caseating  nodules.  Other  cervical 
:lands  o.t  the  left  side,  and  those  on  the  right,  were  a 
ittle  enlarged,  and  contained  discrete  caseatins;  nodules. 


Abdomen  : 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  were  numerous  flattened  lenticular  caseating 
nodules,  the  largest  about  5  mm.  in  diameter  ;  most 
of  the  nodules  were  loosely  attached,  and  many  were 
deeply  hemorrhagic  ;  they  were  most  numerous 
near  the  line  of  attachment  of  the  omentum  to  the 
rumen. 

On  the  small  omentum  there  were  numerous 
pinhead-.sized  tubercles  and  one  or  two  nodules. 

There  were  two  lenticular  nodules  on  the  parietal 
peritoneum,  near  the  left  margin  of  (lie  ribs. 

Spleen. — Not  apparently  enlarged  ;  ^\-eighed  10  ozs. 
On  section  there  were  fairly  numerous  yellow  caseous 
tubercles,  ranging  from  1'5  to  2  oi-  2-5  mm.  in 
diameter. 

Kidni-i/.s. — Left  kidney  showed  on  the  surface  about 
ten  giey  tubercles  the  size  of  millet  seeds,  slightly 
opaque  in  the  centre.  On  section  similar  tubercles 
Avere  sparsely  scattered  throughout  the  deptli  of  the 
cortex. 

The  right  kidney  contained  about  the  same  num- 
ber of  tubercles  as  the  left,  but  some  of  these  were 
about  twice  as  large. 

Sii prarenal  Bodies. — Normal. 

Liver. — Substance  was  firm,  normal  in  colour. 
Scattered  evenly  over  the  surface  there  was  a  moder- 
ate number  of  flattened  slightly  raised  "  mushroomed 
caseating  nodules,  the  largest  about  4  mm.  in  diameter  : 
on  the  posterior  surface  the  nodules  -were  more  rounded 
than  on  the  anterior.  On  section  tubercles  ranging 
in  size  from  a  point  just  vi.sible  to  about  1'5  mm.  in 
chameter  were  seen  throughout  the  liver  substance 
(the  tubercles  were  much  less  numerous  than  is 
U'^ua'  in  more  acute  cases). 
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Gall  Bladder. — Showed  three  submucous  caseous 
tubercles,  one  of  which  was  ulcerated. 

Portal  Glands. — Were  much  enlarged,  indurated 
and  consisted  practically  throughout  of  confluent 
caseating  nodiiles  and  masses. 

Thorax  : 

Heart,  Pericardium. — Normal. 

Pleura. — The  fringes  along  the  margins  of  the  ribs 
were  congested,  and  in  places  shghtly  hypertrophied  ; 
they  contained  a  few  small  grey  tubercles  ;  there  were 
also  two  or  three  lenticular  nodules  similar  to  those  on 
the  omentum. 

There  were  a  few  similar  nodules  and  small  tubercles 
on  the  dorsal  mediastinal  pleura,  and  on  the  pleura 
covering  the  pericardium.  On  the  pleura  covering 
the  diaphragm  there  were  fairly  numerous  flattened 
nodules,  the  largest  5  mm.  in  diameter. 

Lungs. — The  cephalic  lobes,  the  right  middle  lobe, 
and  the  thin  an tero- ventral  portions  of  the  caudal 
lobes,  were  extensively  consolidated  ;  they  were  not 
comjjletely  airless,  the  dorsal  border  showed  only  here 
and  there  a  collapsed  lobule,  whilst  in  the  more  solid 
parts  there  was  seen  an  occasional  small  air-containing 
lobule.  In  the  caudal  lobes  irregular  dark  red  solid 
patches  were  seen  scattsred  throughout,  smrounding 
groups  of  nodules.  Some  of  these  solid  areas  showed, 
besides  the  nodules,  numerous  minute  grey  foci. 

The  tissue  of  the  lungs  was  moderately  closely 
'  beset  with  caseating  nodules,  ranging  in  size  from 
1  to  2  or  3  mm.  in  diameter ;  in  the  small  anterior 
lobes  these  projected  slightly  under  the  pleura ;  the 
larger  nodules  were  irregular  in  outline,  and  not 
definitely  circumscribed.  The  bronchi  in  the  conso- 
lidated lobes  were  filled  with  muco-pus. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  much  enlarged,  and  showed  the  cortex  composed 
of  firm  grey  tissue,  beset  with  irregular  yellow  patches 
and  foci  of  caseation. 

The  glands  anterior  to  this,  and  the  infra-tracheal 
glands,  were  enlarged  and  similarly  affected. 

Bronchial  Glands. — Resembled  the  mediastinal, 
but  were  p3rhaps  slightly  more  advanced  in  caseation. 

The  glands  in  the  caval  fold  of  pleura  resembled 
the  mediastinal,  but  were  not  so  advanced. 
Tonsils. — Contained  numerous  caseating  nodules,  some 
of  which  were  softened. 

The  corrugated  mucous  membrane  in  the  vault  of  the 


pharynx  was  studded  with  caseous  nodules,  and  almost  all 
the  lymphoid  follicles  at  the  sides  and  base  of  the  tongue 
were  enlarged  and  caseating. 

Larynx. — On  the  laryngeal  surface  of  the  epiglottis  there 
was  a  shot-sized  tubercle. 

Trachea. — Filled  with  white  froth.  The  mucous  mem- 
brane showed  a  number  of  small,  congested,  ulcerated, 
caseous  areas,  slightly  elevated  above  the  surface. 

Intestines. — The  long  Peyer's  patch  was  exceptionally 
closely  beset  with  caseous  nodules  up  to  2  mm.  in 
diameter  ;  they  were  moderately  numerous  in  the  rest  of 
the  small  intestine. 

All  the  solitary  follicles  in  the  large  inte3tine  were 
enlarged  and  caseating. 

Mesenteric  Glands. — The  glands  at  each  extremity, 
particularly  the  posterior,  were  moderately  enlarged  and 
their  cortices  consisted  throughout  of  firm  grey  tissue, 
penetrated  with  a  yellow  caseous  network.  The  glands 
in  the  middle  of  the  mesentery  contained  more  or  less 
discrete  caseating  nodules. 

Gastric  Glands,  Colic  Glands. — Resembled  the  terminal 
mesenteric. 

Various  Lymphiiic  Glands : 

CcBliac. — Were  enlarged,  firm,  and  composed  of 
pinkish  translucent  tissue,  which  surroimded  irregular 
yellow  caseous  patches. 

Lumbar,  Renal. — Were  slightly  less  affected  than 
the  c celiac. 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  Iliac, 
Ilio-Sacral.  Pudic,  Right  Prescapidar,  Right  Pre- 
pectoral,  Axillary,  Ventral  Mediastinal,  Vertebral. — 
Were  crammed  with  firm  yellow  caseous  nodules,  up 
to  3  and  4  mm.  in  diameter. 

Submaxillary,  Retropharyngeal,  Parotid. — Were  en- 
larged, and  packed  with  confluent  caseating  nodules. 

Most  of  the  haemo-lymph  glands  contained  caseous 
nodules. 
Bladder.  — Norm  al. 

Testicles. — One  testicle  contained  a  caseous  tubercle. 
Eyes. — Normal. 

Microscopical  Examination. 

Colon. — Very  numerous  tubercle  bacilli. 
Gall  Bladder  l 

Tongue  r  Moderately  numerous  tubercle  bacilli. 

Testicle  ) 
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VIEUS  B  IV. 

July  29,  1903. 


MESENTERIC  GLANDS. 


Tlie  glands  were  ohtained  from  a  cow  which  had  lesions  of  ihe  'pharyngeal  glands  and  foci  of 
tuberculous  hroncho- 'pneumonia  in  the  lungs.  The  mesenteric  glands  were  slightly 
enlarged  and  contained  caseo-calcareous  masses. 
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VIRUS  B  IV. 

(July  29,  1903.) 

Mesenteihc  Glands. 


CALF  118  [Age,  S  week.s]. 
Rubcnt. 

Dn^o  :  n,ir.(i,-2on  T.R. 
Kill-'J.  \n^^llll„■I■  -,,  ]Mn:i. 

P.M.— Siinll  -.'J ,|'-., US  tumour :  iid- 
joiniugglaiiiJ-s  liilinvitlous  ;  oiil>  tubercle  in  liver 
and  one  iii  splpeu  :  slight  tuberculosis  of  luugs 
and  thoracic  glands. 


GiJiNKA-piGS  from  prescapular  gland. 


CAIF  120  [Age,  8  weeks]. 
Subcut, 
Dose:  11,156,200  T.B. 
Killed,  October  30tli,  1903 
(92  days.) 

P.M. — Small  ciiseo-calcareous  lesion  ;  neigb- 
bouriiig  gknds  caseous  and  calcareous  ;  slight 
tuberculosis  of  spleeu,  liver,  and  peritoneum  ; 
scattered  calcareous  tubercles  in  ooth  lungs ; 
left  popliteal  and  a  mesenteric  gland  aSecteo. 


50^ 

200 

Died. 

G3  (lays. 

G.  T. 

S.  g 

2 

990 

Died. 

140  days. 

G.  T. 

504 

aoo 

90  „ 

0.  T. 

s.  5- 

3 

1,000 

128  „ 

G.  T. 

250 

50  „ 

G.  T. 

I.  2- 

1 

4 

920 

Killed. 

142  „ 

T. 

500 

250 

" 

(iC  „ 

G.  T. 

I.  1 

Q 

1,050 

Died. 

78  „ 

G.  T. 

083 

270 

Died. 

56  days. 

G.  T. 

084 

360 

G.  T. 

065 

380 

30  „ 

G.  T. 

686 

310 

42  „ 

G.  T. 

Prescapnia 


CALF  140. 
Snbcnt. 

{October  30,  1903— Dose:  100,000  T.B.  x 
April  7  -  1904— Dose  :  25  mg.  culture. 
June  23  -  1904— Dose  :  SO  mg.  culture.  I 
November  1,1 9.14 — Dose:  1  mg.  culture,  i 
February  2."},  1900— Dose  :  lOa  mg.  culture. 
May  19  -  1905— Dose  :  229  mg.  culture. 
(The  culture  used  in  each  case  was  from  the 

original  material  of  Virus  B  IV.) 
Killed.  .June  .-JO,  1905,  609  days  after  the 
primary  inoculation. 
P.M. — Five  caseous  local  lesions  ;  three  small 
nodules  in  left  prcscapular  and  two  in  right 
precrural ;  two  caseous  tubercles  in  the  spleen ; 
four  abscesses  in  the  liver  substance  and  a 
perlsucht  growth  on  the  capsule  ;  a  few  caseous 
nodules  in  the  substance,  and  a  few  perlsucht 
growths  on  the  surface  of  the  lung.  The 
thoracic  and  portal  glands  contained  discrete 
s  gritty  tubercles. 


Do 


CALF  138. 

Subcut. 
e:  l.r.OO,O0OT.B.  inl0-8c 


kified.'May  19,  1904. 
(202  days). 

P.M. — Small  fibroid  lesion  :  preseapular  gland 
slij^btly  enlarged  containing  calcareo-caseous 
substance  ;  nine  small  tubercles  iu  the  lungs, 
scattered  tubercles  in  tlie  thoracic  glands,  and 
one  or  two  in  portal  glands. 


064 

330 

Died. 

52  days. 

G.T. 

S. 

605 

.370 

38  „ 

G.  T. 

I. 

6CC 

350 

.39  „ 

G.  T. 

I. 

667 

330 

G.T. 

I. 

068 

400 

140  „ 

G.  T. 

I. 

E.  of  Local  Tumour  and  Preseapular  Gland. 


GUINEA-PIGS. 


COW  172. 

Intramannnary. 
Dose  :  14,670,000  T.B.  into  each  of  two 
quartera. 
Killed,  June  23,  1905. 
(392  days.) 

P.M. — Chronic  tuberculosis  of  the  udder  and 
supraniammary  lymphatic  glands  ;  the  iliac 
glands  contained  a  few  yellow  foci  and  each 
supmrenal  body  a  caseo-calcareou.«i  tubercle  ; 
there  was  no  tuberculosis  elsewhere. 


Bronchial  ( 
gland  t 
Portal  gland 

Emulsion  of 
local  tumour 

and 
preseapular 
gland. 


1009 

Died. 

24  days. 

T- 

1010 

Killed. 

62  „ 

0.  T. 

1011 

27  „ 

T. 

1012 

27  „ 

T. 

1013 

Died. 

47  „ 

G.  T. 

60 

Subcut. 

Died. 

122  days. 

G.T. 

51 

Intrap. 

Died. 

124  „ 

G.  T. 

,1 


Eunilsion  of  tnberculouf.  or; 

ion  and  1012. 


of  G.r.s 
Lioculatedljune  16,  1904. 


I 


MILK- 

GUINEA-PIgJ  1148  &  1150. 


DOG  26  (A.liilt). 


P.M.— Nn 


DOG  24  (Adult). 
Subcutaneous. 
Hose  :  10,150,000  T.B. 
Killed,  well,  February  11,  190.5. 
P.M.  :  Notubcrculosi,-*. 


COW  164. 

Intramannnary 
osc  :  14,600,000  T.P.,  into  each  of 
two  quarters. 
Killed,  August  2,  1904  (dyinj;)) 
(47  days).       '     "  I 
P.M.— Tubeiculosia  of  inocuJ^ed 
quarters,  suj)ramaminary  lymnflatic 
glands  and  left  precrural  gland  M-'ht 
precrural  and  iliac  gland  packedRvith 
t.ibcrcle.s  ;  liver,  spleen,  and  liMieyn 
showed   minute   tubercles ;  fflngs 
contained  numemn.s  oiianuo  nffliary 
tubercles ;  the  bronchial  glands  ajfew. 

GUINEA-PIGS.  ! 


CALF  184. 

Subcutaneous. 
Dose  :  1/jOO,000  T.B. 
Killed,  .lanuary  26,  1905. 
(22.^j  days). 
P.iM. — Caseous  abscess  :  preseapu- 
lar gland   two-tliirds    caaeou.s  and 
softened  ;  tho  spleen  contained  three, 
the  liver  ten,  and  the  lungs  fifteen 
caseous  nodules  ;  several  lymphatic 
glands  were  affected. 


liver  and  Iilh;;.-  : 
bar  and  ventral  lut 
enlarged  and  caseatii 
of  rigut  epididymis. 


|ll61jDicdJ  22 days. 
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Calf  118. 

Subcutaneous  Inoculation  of  1 1  cubic  centimetres  of  an  emulsion  made  from  the  original  material. 
Number  of  Bacilli  Inoculated— 11,156,200. 
Date— July  30th,  1903. 
Age — 8  weeks. 
Weight— 2  qrs.  25  lbs. 

Killed — November  7th,  1903.    100  days  after  inoculation. 


Clinical  History. 
The  local  lesion  attained  its  maximum  size  (5  in.  by 
2f  in. )  about  three  weeks  after  inoculation,  and  was  slightly 
raised  and  pear-shaped  in  outline  ;  it  then  gradually 
dwindled  in  size  and  finally  measured  3  in.  by  2  in.  by 
about  ^  in. 

The  prescapular  gland  slowly  enlarged  until  the  end 
of  the  first  month,  when  it  measured  4J  in.  by  2^  in.  ; 
it  then  became  smaller. 

Temperature. 

The  temperature  was  slightly  raised  on  the  7th  and 
8th  days  after  inoculation  (highest  39*6°C.),  and  again 
from  the  20th  to  the  23rd  (highest  40-0°C.). 

During  the  rest  of  the  experiment  the  temperature 
was  normal,  with  the  exception  of  a  sharp  rise  on  October 
15th  to  40-8°C. 

This  rise  of  temperature  was  accompanied  by  an 
attack  of  diarrhoea  ;  otherwise  there  were  no  constitu- 
tional symptoms  throughout  the  experiment. 

Tuberculin  Test. 
October  21st,  1903.    Positive.    Rise  of  temperature, 
I-8°C. 

September  3rd,  1903.  Positive.  Rise  of  temperature, 
0-9°C. 

W  eights. 

The  calf  was  weighed  every  week,  and  each  week  showed 
an  increase  in  weight. 

qrs.  lbs. 

July  31st,  1903.      -       -       -       -    2  25 
November  3rd,  1903      ...    5  7 
Gain  in  weight     -       -       -    2  10 
Average  weekly  increase       -  4*86 

POST-MORTEM  EXAMINATION. 

Carcass.- — Condition  moderately  fat. 

Lcca',  Lesion. — In  the  subcutaneous  tissues  in  front  of 
the  left  shoulder  there  was  a  flattened  tumour,  3  in.  by 
2  in.  by  about  ^  in.  The  skin  over  it  was  intact.  When 
divided,  it  was  seen  to  be  adherent  to  the  aponeurosis  of 
the  muscle  on  which  it  lay,  and  to  consist  of  fibroid 
tissue  closely  beset  with  firm  yellow  caseous  nodules, 
appreciably  calcareous.  In  the  subcutaneous  tissue  at  the 
lower  end  of  the  growth  there  was  a  collection  of  yellow 
calcareous  nodules  from  2  to  5  mm.  in  diameter.  Two 
or  three  nodules  were  seen  embedded  in  the  muscle. 

Left  Prescapular  Gland. — Weighed  about  2  ozs.,  and 
measured  2f  in.  by  1 J  in.  by  1  in.  On  section  it  consisted 
throughout  of  dense  greyish  caseating  tissue,  gritty  from 
calcification  ;  the  more  calcareous  parts  had  a  slight 
yellow  tinge. 

Left  Prepectoral  Glands. — The  superficial  prepectoral 
gland  on  the  same  side  (size  of  a  French  bean)  showed 
several  minute  yellow  gritty  foci ;  two  deeper  prepectoral 
glands  were  normal. 

Cervical  Glands. — A  gland  on  the  left  side  of  the 
trachea,  in  the  middle  of  the  neck,  the  size  of  a  filbert, 
was  entirely  caseous  and  calcareous.  The  gland  on  the 
opposite  side,  the  size  of  a  pea,  was  unaffected. 

Abdomen  : 

Omentum  and  Peritoneum.— Normal. 
Spleen. — 7  ozs.    Normal  on  surface  ;   contained  in 
the  parenchyma  one  yellow  gritty  tubercle  2  mm.  in 
diameter. 

I,  Liver. — Weighed  3  lbs.  5  ozs.  Surface  normal. 
In  the  depth  of  the  substance  there  was  one  pearly 
grey  tubercle,  with  a  ca-seous  centre,  the  size  of  a 
millet  sted. 


Hepatic  Lymphatic  Glands. — In  one  of  the  hepatic 
glands  there  was  a  caseous  and  gritty  tubercle  2*5 
mm.  in  diameter.    Three  other  glands  normal. 
Kidneys  : 

Bight. — 5  ozs.  Normal  on  the  surface  and  on 
section. 

Left.— 5  ozs.    Normal  on  the  surface     and  on 
section. 
Suprarenal  Bodies. — Normal. 
Intestines.  — Normal  throughout. 
Gastric,  Mesenteric  and  Colic  Glands. — Normal. 
Thorax : 

Lungs. — Sparsely  scattered  throughout  the  lungs 
were  calcareous  nodules,  containing  very  little  caseous 
material,  ranging  in  size  from  I "5  to  5  mm.  in 
diameter.  Most  of  the  nodules  were  seen  on  the 
surface  beneath  the  pleura;  they  had  a  grey 
translucent  appearance.  The  largest  one  projected 
slightly,  and  was  surrounded  by  a  red  congested' 
zone.  The  total  number  was  not  more  than 
twelve  in  each  lung. 

The  long  mediastinal  gland  was  not  obviously 
enlarged,  and  contained  one  yellow  calcareous 
nodule  8  mm.  in  diameter. 

The  gland  anterior  to  this  contained  two  similar 
nodules  4  m.m.  in  diameter.  A  gland  more  anterior 
still  showed  about  ten  caseous  and  calcareous  nodules. 
The  two  latter  glands  were  distinctly  enlarged. 

Right  and  Left  Bronchial  Glands. — Were  also 
slightly  enlarged,  and  contained  several  caseous 
and  calcareous  nodules. 

An  anterior  mediastinal  gland  on  the  left  side 
(at  the  opening  of  the  thorax)  was  enlarged  to  the 
size  of  a  filbert,  and  was  caseous  and  calcareous 
almost  throughout. 

The  gland  on  the  opposite  side,  the  size  of  a  large- 
pea,  showed  no  visible  tubercle. 

Costal  and  Diaphragmatic  Pleura. — Normal, 
Heart  and  Pericardium. — Normal, 

Mammary    Gland  and    Supramammary  Lymphatic 
Glands.  — Normal. 
Uterus. — Normal. 

Tongue,  Pharynx,  Larynx  and  Tonsils. — Normal 
Posterior    Pharyngeal,    Submaxillary    and  Parotid 
Glands. — Normal. 
Various  I/ymphatic  Glands  : 
Left  Precrural. — Normal. 
Two  Right  Precrural. — Normal. 
Right  and  Left  Popliteal. — Normal, 
Right  and  Left  Ischiatic. — Normal. 
Right  and  Left  Gluteal. — Normal, 
Right  and  Left  Iliac. — Normal. 
Right  and  Left  Lumbar. — Normal. 
Right  and  Left  Axillary. — Normal 
Right  Prescapular. — Normal. 
Right  Prepectoral. — Normal. 

Microscopical  Examination. 
Smears  from : 

Emulsion  (see  below). — A  few  tubercle  bacilli. 
Lung. — No  tubercle  bacilli. 
Liver. — One  tubercle  bacillus. 
Hepatic  Lymphatic  Gland. — No  tubercle  bacilli. 
Guinea-pigs  Inoculated. 
Four  guinea-pigs  inoculated  with  an  emulsion  made- 
from   the  left  prescapular  gland  died  of  general  tuber- 
culosi?. 
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CALF  120. 

Sutcutaneous  inoculation  of  11  cubic  centimetres  of  an  emulsion  mcade  from  the  original  material, 
Number  of  Tubercle  Bacilli  Inoculated— 11,156,200. 
Date— July  30th,  1903. 
Age — 8  weeks. 
"Weight — 3  qrs.  5  lbs. 

Killed— October  30th,  1903.    92  days  after  inoculation. 


Clinical  History. 

Nineteen  days  after  inoculation  there  was  a  raised 
tumour  3  in.  by  1 J  in. ;  the  prescapular  gland  was  enlarged 
find  measured  about  2\  in.  in  long  diameter. 

The  local  tumour  slowly  increased  in  size,  and  on 
October  14th  measured  5  in.  by  3 J  in.  by  2  in.,  and  was 
prominent,  firm  and  closely  adherent  to  the  skin.  Sub- 
sequently the  tumour  diminished  slightly  in  size.  The 
prescapular  gland  increased  in  size  until  the  end  of  the  fifth 
rt'cek,  when  it  was  .5  in.  in  long  diameter,  and  then  became 
smaller. 

The  general  condition  of  the  calf  was  good  throughout 
the  experiment,  and  no  signs  of  ill-health  were  observed 

Temperature. 

The  temperature  began  to  rise  on  the  21st  day  after 
noculation,  and  there  was  some  irregular  fever  for  about 
I  month  (maximum,  40"4'C)  ;  during  the  remainder  of  the 
experiment  the  temperature  was  normal. 

Weights. 

qrs.  lbs. 

.Tulv  28th,  1903    3  5 

October  27th,  1903  -  -  -  -  5  10 
Gain  in  weight  -  -  -  -  2  5 
Average  weekly  increase       -       -      0  4"7 

Tuberculin  Test. 
October  21st,  1903.    I'ositive.    Rise  of  temperature 
>-5"C. 

POST-MORTEM  EXAMINATION. 
Condition. — Moderately  good. 

At  the  Scat  of  Inoculation. — There  was  a  tumour  3 J  in. 
)y  2^  in.  by  1|-  in.  ;  the  skin  was  intimately  adherent,  but 
lot  ulcerated. 

On  section  the  tumour  was  very  fibroid  and  beset  with 
lodules ;  in  the  centre  the  nodules  were  confluent,  and 
ormcd  small  greyish-white  masses  containing  opaque 
yellowish  white  foci ;  calcareous  grains  could  be  detected  in 
he  caseous  areas,  particularly|in  those  around  the  margins 
)f  the  mass  ;  in  other  parts  of  the  tumour  the  nodules 
vere  discrete,  yellow  and  calcareous.  The  growth  was 
adherent  to  the  superficial  muscle,  in  which  were  numerous 
lodules  ;  those  at  the  lower  end  of  the  tumour  were 
;rouped  together  to  form  little  masses,  which  on  section 
vere  pinkish  and  translucent,  and  showed  caseous  and 
calcareous  foci. 

Prolonged  from  these  masses  to  the  prepectoral  glands 
here  were  thickened  lymphatic  vessels,  which  here  and 
here  presented  caseous  nodules. 

The  Left  Prescapular  Gland. — Measured  3  J  in.  by  2  in.  by 
.f  in.,  and  weighed  3  ozs.  On  section  it  consisted  through- 
)ut  of  dense  pinkish  grey  tissue,  in  which  could  be  seen 
ittle  opaque  yellowish  white  foci ;  these  foci  contained 
ninute  calcareous  grains  ;  the  capsule  was  very  thickened. 

Left  Prepectoral  Gland,  into  which  the  thickened 
ymphatic  vessels  were  traced,  was  about  the  size  and 
ihape  of  a  small  walnut.  On  section  the  cortex  was  com- 
x)sed  of  dense  tissue  similar  to  that  in  the  prescapular 
^land ;  the  central  parts  were  yellower  and  more 
;alcareous. 

A  second  gland  close  to  the  above,  but  more  deeply 
alaced,  contained  in  the  cortex  about  a  dozen  small  caseous 
;ubercles,  gritty  from  calcification. 

Left  A.rillari/  Gland — Normal. 

Abd'Omen. 

Peritoneum. — On  the  peritoneum  covering  the  floor  of  the 
ibdomen  there  was  a  number  (30-40)  of  pearly  translucent 


hemispherical  tubercles  from  1  to  4  mm.  in  diameter. 
Similar  bodies  were  seen  on  the  serous  surface  of  the 
rumen. 

The  peritoneum  along  the  margins  of  the  diaphragm 
.showed  .some  delicate  villous  growths. 

S pleen.— Weighed  9  ozs.  Normal  on  the  surface.  The 
pulp  contained  six  yellow  nodules  3  to  4  mm.  in  diameter, 
slightly  gritty  from  calcification. 

Liver. — Weighed  3  lbs.  5  ozs.  On  the  anterior  surface 
were  seen  five  nodules  3  to  5  mm.  in  diameter;  one  pro- 
jected slightly,  and  its  flattened  surface  was  covered  with  a 
soft  fibrous  outgrowth  ;  the  others  were  embedded  in  the 
parenchyma.  On  section  each  had  a  dense  translucent 
periphery  and  a  yellowish  calcareous  centre.  In  the 
depth  of  the  liver  substance  there  were  about  half  a  dozen 
similar  nodules. 

Two  of  the  hepatic  lymphatic  glands  each  contained  a 
caseous  tubercle  the  size  of  a  No.  4  shot. 

Kidneys. — Each  weighed  8  ozs.  and  was  normal  on  the 
surface  and  on  section. 

Suprarenal  Bodies. — Normal. 

Thorav. 

Pleura  — The  pleura  covering  the  upper  half  of  th' 
diaphragm  presented  a  series  of  prominent  soft  reddish 
granulatioas  half  an  inch  broad ;  these  were  arranged 
along  the  margin  of  the  muscle  near  its  insertion  into  the 
tendon,  and  contained  minute  greyish  points. 

Similar  granulations  occurred  along  the  margins  ot  the 
last  few  ribs.  Finer  and  paler  granulations  were  een 
along  the  margins  of  the  anterior  ribs  and  on  the  ceatral 
tendon  of  the  diaj)hragm. 

The  mediastinal  pleura  wa?  coverei  with  a  thia  layer 
of  reddish  granulations.  Similar  granulations  were  seen 
on  the  pericardiim  reflected  over  the  great  vessels. 

On  the  left  side  there  was  a  flattened,  loosely  pedun- 
culated congested  body  half  an  inch  in  diameter,  contain- 
ing caseous  areas.  On  the  right  side  there  was  a  caseous 
tubercle  the  size  of  a  wheat  grain,  connected  to  the  ribs  by 
a  strand  of  fibrous  tissue  nearly  an  inch  long. 

Lungs. — Uniformly  scattered  throughout  the  lungs  was 
a  number  of  greyish  tubercles  (about  thirty-six  in  each) 
ranging  in  size  from  2  mm.  up  to  5  mm.  in  diameter  ;  al  1 
were  yellow  and  calcareous  in  the  central  parts. 

In  addition  there  were  three  nodules,  each  about  1  cm. 
i  1  diameter,  one  in  the  right  cepha'ic  lobe,  and  two  in  the 
left  posterior  lobe;  each  occupied  part  of  a  lobule  and  had 
softened  gritty  contents ;  one  of  the  latter  projected  on 
the  surface. 

The  fringes  along  the  margins  of  the  lung5  were  slightly 
hypertrophied  but  did  not  contain  tubercles. 

Thoracic  Lymphatic  Glands. — The  long  posterior  media- 
stinal gland  measured  4  in.  by  \\  in.,  and  contained 
several  calcareous  masses  and  numerous  small  yellow 
calcareous  tubercles. 

Other  mediastinal  glands  and  the  left  bronchial  gland 
\vcre  also  enlarged,  and  contained  numerous  yellow  gritty 
tubercles.  The  right  bronchial  gland,  \\  in.  by  1  in.. 
\\a5  caseous  and  calcareous  throughoat. 

Some  small  glands  along  the  oesophagus  showed  little 
caseous  gritty  tubercles 

Ventral  Mediastinal  Glands. — Normal. 

Heart,  Muscle  and  Endocardium. — Normal. 

Tongue. — Normal. 

Larynx. — Normal. 

Pilar  yn  x. — Normal 

Tonsils.  — Normal. 

Intestines. — Normal  tliro  ighout. 
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Mesenteric  G'ands. — A  g'and  situated  mar  the  centre 
of  the  mesentary  contained  caseous,  slightly  gritty  tubercle, 
3  mm.  ia  diameter. 

Colic  Glands     ]  -j^qj^q^\ 
Gastric  Glands  J 

Various  Lympathic  Glands : 

Left  Popliteal. — Contained  a  caseous,  slightly  gritty 
tubercle  2  mm.  in  diameter. 

Eight  and  Left  Post-pharyngeal. — Normal. 
Right  and  Left  Svhmaxilliary. — Xormal. 
Right  and  Left  Parotid. — Normal. 
Right  and  Iliac. — ^Normal. 
Right  and  Left  Lumbar. — Normal. 
Right  and  Left  Gluteal. — Norn.al. 
Right  and  Left  Ischiatic. — Normal. 


Left  P.  ecri  ral. — Norma:. 

Right  Precrvral      ]  En'arged,  soft  and  cedematous 
V     (recent  tuberculin  test) ;  no 
Right  Prescapular  |  tuberculosis. 

Miscroscopic-al  Examination  {Smear  Preparations). 

The  Emulsion    (see  beZow).— Numerous  tubercle 
bacilli. 

Mesenteric  Gland. — One  tubercle  bacillus. 
Popliteal  Gland. — No  tubercle  bacilli. 
Liver. — A  few  tubercle  bacilli. 

Anima's  Inoculated. 

Two  calves  (Nos.  1S8  and  140)  and  five  guinea-pigs 
viere  inoculated  with  an  emulsion  made  from  the  left 
prescapular  gland. 

All  the  Guinea-pigs  died  of  general  tuberculosis. 


167 


CALF  140. 

This  calf  was  inoculated  siibcutaneously  on  six  different  occasions  ;  the  first  inoculation  was  made  with  a  tissue* 
emulsion  ;  the  rest  with  culture  derived  from  the  original  material  of  Virus  B.  IV. 

Primary  Inoculation— October  .30th,  1903.  0-72  cubic  centimetres,  containing  100,000  tubercle  bacilli,  of 
an  emulsion  made  from  the  prescapular  gland  of  Calf  120. 

Second  Inoculation— April  7th,  1904.  25  milligrammes  of  culture  derived  from  the  original  material  of  Virus 
B.  IV. 

Third  Inoculation — .June  23rd,  1904.  50  milligrammes  of  culture  derived  from  the  original  material  of  Virus 
B.  IV. 

Fourth  Inoculation — November  1st,  1904.  1  milligramme  of  culture  derived  from  the  original  material  of 
Virus  B.  IV. 

Fifth  Inoculation — February  23rd,  1903.  100  milligrammes  of  culture  derived  from  the  original  material 
of  Virus  B.  IV. 

Sixth  Inoculation — May,  19th,  1905.  229  milUgrammes  of  culture  derived  from  the  original  material  of  Virus 
B.  IV. 

Killed — June  30th,  1905.    609  days  after  the  primary  inoculation. 


Clinical  History. 

Primary  Inoculation. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
Df  the  neck  on  October  30th,  1903  ;  its  age  was  fifteen  and 
a  half  weeks. 

A  fortnight  after  inoculation  there  was  a  small  sub- 
3utaneous  thickening,  the  size  of  a  French  bean ;  the 
prescapular  gland  was  not  appreciably  enlarged.  The 
ocal  lesion  gradually  increased  in  size,  and  on  November 
30th,  31  days  after  inoculation,  was  of  about  the  size  and 
<hape  of  a  pigeon's  egg  ;  the  prescapular  gland  was  in- 
lurated  and  enlarged,  measuring  3  in.  in  long  diameter, 
riie  tumour  softened  and  then  gradually  dwindled  in  size  ; 
towards  the  end  of  the  experiment  it  was  not  larger  than  a 
broad  bean  ;  the  left  prescapular  gland  also  became  much 
reduced  in  size.  The  general  health  of  the  animal  was 
unaffected  by  this  inoculation. 

The  temperature  during  the  first  73  days  was  normal  ; 
3n  the  seventy-fourth  day  it  rose  to  39'5°C.  and  on 
;'ie  seventy-sixth  to  40-3°C. ;  it  then  fell  and  remained 
lormal  until  the  calf  received  the  second  inoculation. 

Culture  Inoculations. 

On  April  7th,  1904,  159  days  after  the  first  inoculation. 
:he  calf  was  inoculated  on  the  right  side  of  the  neck 
f/ith  25  mg.  of  culture  derived  from  the  original  material 
)f  Virus  B.  IV.  A  hot,  tender  oedematous  swelling  de- 
.'eloped  at  the  seat  of  inoculation,  which  at  the  end  of  four 
lays  had  growai  to  a  very  large  size  (10  in.  by  4  in.)  ex- 
ending  into  the  dewlap ;  at  the  sam?  time  there  was  a  period 
)f  high  temperature  (maximum  41-5°  C),  with  marked  con- 
;titutional  disturbance,  lasting  four  days.  The  symptoms 
|uickly  abated,  and  the  oedema  slowly  subsided  ;  a  firm 
umour  remained,  however,  which  subsequently  dimin- 
shcd  gradually  in  size  and  became  softened  and  globular  ; 
it  the  end  of  the  experiment  it  was  about  the  size  of  a 
len's  egg.  The  right  prescapular  gland  enlarged  and 
hen  diminished  in  size,  but  was  for  a  long  time  felt  to  be 
listinctly  larger  than  the  left  prescapular  gland. 

A  control  calf,  No.  142,  was  inoculated  at  the  same  time 
IS  Calf  140  with  12-5  mg.  of  the  same  culture,  i.e.,  half 
he  dose  given  to  Calf  140;  the  animal  was  killed  in  a 
lying  condition  60  days  after  inoculation  and  showed 
severe  general  tuberculosis. 

On  April  15tli,  1904,  8  days,  after  the  inoculation  of  cul- 
;ure,  Calf  140  was  tested  with  tuberculin,  1-5  cc.  being 
noculated  into  the  right  flank.  The  temperature  rose 
J '6°  C.  and  a  flat  oedematous  local  swelling  developed, 
rhis  test  was  performed  to  see  whether  the  animal  would 
•eact  to  tuberculin  a  short  time  after  the  intense  reaction 
-o  the  culture  inoculation.  A  reaction  was  obtained  to 
tuberculin  not  only  on  this  occasion  but  also  on  three  sub- 
lequent  occasions,  on  April  18th,  April  22nd,  and  April 
J6th,  the  temperature  rising  respectively  2 '4,  I  •7.  and 
2  •  3  degrees  Centigrade  ;  on  each  occasion  there  was 
some  local  oedema,  but  there  were  no  constitutional 
symptoms. 

On  June  2nd,  1904,  56  days  after  the  last  inoculation, 
he  calf  was  inoculated  in  the  subcutaneous  tissues  of  the 
•ight  flank  with  50  mg.  of  culture  derived  from  the  original 
material  of  Virus  B.  IV. 


Six  hours  after  inoculation  there  was  a  tender,  flattened 
oedematous  swelling  which  at  the  end  of  24  hours  covered 
a  larger  area,  but  was  not  so  prominent.  The  tempera- 
ture began  to  rise  six  hours  after  inoculation  and  att lined 
its  maximum  (41°  C. )  at  the  twelfth  hour  ;  it  then  gradually 
fell,  and  three  days  later  had  returned  to  the  normal. 

The  oedema  gradually  disappeared,  but  for  a  long  time 
there  was  a  slightly  elevated  circular  swelling,  3  in.  in 
diameter  ;  this  softened,  and  on  Aug  jst  2Sth  a  small 
opening  appeared  in  the  skin  through  which  thick  caseo- 
pus  was  discharged.  The  right  precraral  gland  became 
slightly  enlarged  and  then  slowly  diminished  in  size. 

Twenty-four  hours  after  this  second  inoculation  of  cul- 
ture a  little  of  the  oedema  fluid  was  witiidrawn  from  the 
centre  of  the  swelling  ;  examined  under  the  microscope  it 
showed  numerous  tubercle  bacilli  and  very  few  leucocytes  ; 
many  of  the  leucocytes,  however,  contained  bacilli,  some 
two  or  three,  others  large  clumps,  but  most  of  the  Ijacilli 
were  unconnected  with  cells.  On  September  23rd,  1904, 
113  days  alter  the  inoculation,  a  guinea-pig  was  inoculated 
intraperitoneally  with  some  of  the  pus  discharged  from 
the  tumour ;  the  pus  showed  numerous  well-stained 
tubercle  bacilli,  mostly  in  clumps,  and  no  cellular  elements  ; 
the  guinea-pig  was  killed  90  days  after  inoculation  and 
showed  a  chronic  form  of  general  tuberculosis. 

On  October  4th,  7th,  20th,  and  26th,  1904,  the  calf  was 
tested  with  tuberculin  ;  on  the  first  and  last  occasions  there 
was  a  well-marked  reaction  ;  on  the  second  and  third  the 
temperature  rose  only  slightly. 

On  November  1st,  1904,  152  days  after  the  last  inocula- 
tion, 1  mg.  of  culture  from  the  original  material  of  Virus 
B.  IV.  was  inoculated  beneath  the  skin  of  the  left  flank. 
On  the  next  day  there  was  a  slight  thickening  which  in- 
creased on  the  following  day  to  a  patch  a  little  less  than  the 
palm  of  one's  hand.  This  swelling  gradually  diminished 
in  size,  and  at  the  termination  of  the  experiment  was 
fe'.t  merely  as  a  slight  subcutaneous  thickening.  There 
was  no  rise  of  temperature  following  this  inoculation 
of  culture,  and  the  precrural  gland  was  not  perceptibly 
enlarged. 

On  November  15th,  1904,  a  fortnight  after  the  last 
inoculation  of  culture,  3  "0  cc.  of  tuberculin  were  inoculated 
subcutaneously  ;  the  temperature  rose  1  •  2°  C. 

On  .January  3rd,  1905,  it  was  tested  again  with  tuberculin 
a  dose  of  3"0  cc.  being  injected  subcutaneously;  the 
temperature  began  to  rise  between  the  third  and  sixtb 
hours  and  at  the  ninth  hour  registered  40  •  8 ;  the  maximum 
temperature  preceding  the  test  was  39°  C.  ;  the  temperature 
then  fell  and  in  twenty-four  hours  was  normal. 

On  February  23rd,  1905.  the  calf  was  inoculated  in  the 
subcutaneous  tissues  of  the  right  flank  with  100  mg.  of 
culture  from  the  original  material  of  V^irus  B.  IV.  Twelve 
hours  afterwards  the  temperature  rose  to  40 '4°  C.  (the 
maximum),  and  there  were  marked  constitutional  sj^mp- 
toms  (increased  respiration,  loss  of  appetite,  and  rough 
coat).  At  the  seat  of  inoculation  18  hours  afterwards 
there  was  a  slightly  raised  tender  oedematous  swelling 
which  did  not  exceed  in  diameter  the  palm  of  one's  hand  ; 
on  the  next  day  the  swelling  was  smaller  and  the  symptoms 
had  subsided ;  the  swelling  continued  to  shrink  and 
became  very  hard  ;  later  on  it  underwent  softening.  The 
right  precrural  gland  became  distinctly  enlarged. 
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Forty  hours  after  the  cuitur^  was  iaoculated  a  small 
quantity  of  oedema  fluid  was  withdrawn  from  the  centre  of 
the  swelling ;  smear  preparations  showed  numerous  tubercle 
bacilli,  but  very  few  cells,  ami  in  none  of  these  could  it  be 
definitely  said  that  bacilli  were  present.  Eleven  days  after 
the  inoculation  of  culture  a  syringe  needle  was  pushed 
into  the  centre  of  the  swelling  and  some  shreddy  fibrinous 
pus  was  withdrawn  ;  this  contained  numerous  tubercle 
bacilU,  a  good  many  of  which  were  found  inside  leucocytes. 

On  May  19th,  1905,  85  days  after  the  last  inoculation 
of  culture,  229  mg.  of  culture  from  the  original  material 
of  Virus  B.  IV.  were  inoculated  in  the  subcutaneous 
tissues  of  the  left  flank.  The  temperature  rose  to  40  •  9°  C. 
14  hours  after  inoculation,  remained  high  for  more  than 
two  days,  and  then  fell  to  the  normal. 

At  the  seat  of  inoculation  at  the  end  of  24  hours  there 
was  a  flat  cedematous  thickening  ;  three  days  later  there 
was  fairly  widespread  oedema  with  very  ill-defined 
margins  ;  six  days  after  inoculation  there  was  a  slightly 
raised  hard  flat  tumour,  measuring  about  6  in.  by  4  in., 
which  subsequently  slowly  diminished  in  size. 

The  temperature  in  the  intervals  between  the  reactions 
produced  by  the  inoculation  of  culture  and  tubercuUn 
preserved  an  almost  uniformly  normal  level.  On  two 
occasions  only.  May  8th-9th  and  July  22nd-25th,  1904,  just 
before  and  after  the  second  inoculation  of  culture  was 
there  any  marked  pjrrexia,  the  highest  temperature 
recorded  on  these  occasions  being  40 '3  and  40  "5°  C. 

List  of  Culture  and  Tuberculin  Inoculations. 

April  7th,  1904.  25  mg.  culture.  Rise  of  temperature 
2-6°  C. 

April  15th,  1904.  1*5  cc.  tubercuhn.  Rise  of  tem- 
perature 2  •  6°  C. 

April  18th,  1904.  1*5  cc.  tuberculin.  Rise  of  tem- 
perature 2-4°  C. 

April  22nd,  1904.  1'5  cc.  tubercuUn.  Rise  of  tem- 
perature 1  •  7°  C. 

April  26th,  1904.  1-5  cc.  tuberculin.  Rise  of  tem- 
perature 2-3°  C. 

Jime  22nd,  1904.  50  mg.  culture.  Rise  of  tempera- 
ture 2-l°C. 

October  4th,  1904.  1'5  cc.  tuberculin.  Rise  of 
temperature  1  •  6°  C. 

October  7th,  1904.  2-0  cc.  tuberculin.  Rise  of 
temperature  0  •  9°  C. 

October  20th,  1904.  2-0  cc.  tuberculin.  Rise  of 
temperature  0"5°C. 

October  26th,  1904.  2-0  cc.  tubercuUn.  Rise  of 
temperature  1  •  7°  C. 

November  2nd,  1904.  I'O  mg.  culture.  No  rise  of 
temperature. 

November  15th,  1904.  3"0  cc.  tubercuUn.  Rise  of 
temperature  1  •  6°  C. 

January  3rd,  1905.  3*0  cc.  tubercuUn.  Rise  of 
temperature   1  •  8°  C. 

February  23rd,  1905.  100  mg.  culture.  Rise  of 
temperature  1  •  4°  C. 

May  19th,  1905.  229  mg.  culture.  Rise  of  tempera- 
ture 2-0°  C. 


From  the  beginning  of  the  experiment  up  to  July  19th, 
1904,  there  was  practicaUy  a  steady  increase  in  weight. 
From  July  19th,  1904,  to  August  16th,  1904,  the  calf  lost 
2  qrs.  4  lbs.  ;  from  August  16th  to  23rd,  1904,  there  was 
a  gain  in  weight  of  28  lbs.  ;  then  until  September  20th, 
1904,  the  weight  was  more  or  less  stationary.  During 
this  time  the  animal  became  perceptibly  thinner  and 
seemed  to  be  losing  ground  ;  he  picked  up,  however,  and 
from  September  20th,  1904,  until  the  end  of  the  experi- 
ment showed  a  steady  progressive  increase  in  weight. 


November  3rd,  1903 
July  19th,  1904  - 
August  16th,  1904 
August  23rd,  1904- 
September  20,  1904 
June  29th,  1905  - 


experiment  - 
Rate  of  gain  per  week 


cwts. 

qrs. 

lbs. 

-  1 

1 

13 

-  3 

3 

21 

-  3 

1 

17 

-  3 

2 

17 

-  3 

2 

14 

0 

12 

the 

-  5 

2 

27 

-  0 

0 

10-85 

POST-MORTEM  EX A^l IN ATION. 

Carcass. — In  very  good  condition. 

On  the  left  side  of  the  neck  at  the  site  of  the  inoculation 
of  the  tissue  emulsion  there  was  a  cyst  a  Uttle  larger  than 
a  sparrow's  egg,  with  fibrous  wall?,  lined  internally  with 
brownish  granulation  tissue,  and  yellow  gritty  caseo- 
purulent  contents. 

The  left  prescapular  gland  measured  2J  in.  by  1  in.  by 
about  J  in.  ;  on  section  towards  one  extremity  there 
was  a  nodule  the  size  of  a  swallow's  egg,  composed  of 
thick  gritty  caseo-pus  surrounded  by  a  thin  fibrous  waU ; 
the  cortex  of  the  gland  between  this  nodule  and  the 
capsule  was  replaced  by  cicatricial  fibrous  tissue  which 
caused  a  puckering  of  the  surface.  The  cortex  at  the 
opposite  extremity  of  the  gland  contained  two  small 
tubercles  with  soft  yellow  centres  and  fibrous  margins. 

At  the  site  of  the  first  inoculation  of  culture  on  the 
right  side  of  the  neck  there  was  a  tumour  the  size  of  a 
pigeon's  egg,  which  on  section  was  found  to  be  a  cyst  with 
very  thick  fibrous  walls  and  thick  yellow  gritty  purulent 
contents  ;  the  cyst  was  lined  internally  with  a  layer  of 
congested  granulation  tissue. 

The  right  prescapular  gland  measured  2|  in.  by  IJ  in. 
by  \  in.  ;  on  section  the  tissue  was  firm  but  no  tubercles 
were  seen. 

The  prepectoral  glands  on  both  sides  appeared  normal. 

In  the  subcutaneous  tissues  of  the  left  flank  there  was 
a  nodule,  the  size  of  a  filbert  (third  inoculation  of  culture), 
composed  of  brownish  translucent  tissue  containing  small 
cavities  filled  with  thin  brownish,  yellow,  shghtly  gritty 
caseo-pus. 

A  little  in  front  of  the  latter,  at  the  site  of  the  fourth 
inoculation  of  culture,  there  was  a  tumour  consisting  of 
two  parts  which  communicated  one  with  the  other  by 
a  short  canal ;  the  larger  portion  measured  3  in.  by  2^  in. 
by  1  in.,  and  showed  on  section  in  the  centre  irregular 
caseo-necrotic  masses  bathed  in  yellow  caseo-pus  and 
around  the  margins  a  thick  layer  of  fibrous  tissue  ;  the 
smaUer  portion  measured  1^  in.  by  IJ  in.  by  a  little  over 
^  in.  ;    this  on  section  resembled  the  larger  portion. 

The  left  precrural  gland  measured  3  in.  by  1;^  in.  by 
f  in. ;  on  section  there  seemed  to  be  an  increase  in  inter- 
stitial connective  tissue,  but  no  tubercles  were  seen. 

In  the  subcutaneous  tissues  of  the  rierht  flank  there  was  a 
tumour  2  in.  by  1|^  in.  by  |  in.  (second  culture  inoculation}, 
which  on  section  was  found  to  be  a  cyst  \vith  ycllowish- 
bro\vn  gritty  caseo-^iurulent  contents  and  dense  fibrous 
walls  ;  the  latter  were  lined  internally  with  pale  granula- 
tion tissue.  The  other  lesion  on  the  right  was  over- 
looked. 

The  right  precrural  gland  measured  3  in.  by  1  in. 
by  a  little  over  \  in.  ;  on  section  at  one  extremity 
under  the  capsule  there  was  a  soft  yellow  tubercle  the 
size  of  a  pin's  head  ;  in  another  part  of  the  gland  there 
was  a  pinkish  translucent  fibroid  nodule  the  size  of  a 
pea  containing  yellow  foci,  some  gritty. 

Iliac  Glands  on  each  side  normal. 

Lumbar  Glands. — Normal. 

Abdomen: 

Omentum  and  Peritoneum. — Normal. 

The  Spleen. — Contained  two  tubercles,  the  size  of  a 
large  shot,  with  yellow  centre,  and  fibrous  margins. 

Liver. — On  the  anterior  svu-face  there  was  a  flattened 
yellowish  outgrowth,  with  a  mulberry-like  surface  and 
slightly  overhanging  margins  measuring  3  in.  by  2  in.  in 
superficial  area  and  about  in.  in  greatest  thickness  ; 
it  was  composed  of  translucent  fibroid  tissue  studded  with 
yellowish  foci ;  on  the  diaphragm  in  contact  with  this 
growth  there  was  a  similar  flattened  loosely  attached 
growth,  1  in.  by  :J  in.  ;  on  the  anterior  surface  of  the 
liver  there  were  also  two  depressed  scars  (at  these  points 
the  liver  was  adherent  to  the  diaphragm)  ;  on  section  in 
the  depth  of  the  liver  substance  under  each  one  of  the  scars 
two  abscess  cavities  were  seen,  each  about  the  size  of  a 
walnut ;  these  had  thick  fibrous  walls  and  purulent  con- 
tents, resembling  muco-pus  ;  the  rest  of  the  liver  substance 
was  normal. 

Portal  Glands. — One  large  portal  gland  contained 
about  10  nodules,  the  largest  the  size  of  a  pea  ;  these 
had  soft  yellow  centres  and  fibrous  margins  ;  in  three 
other  glands  there  were  altogether  six  similar  but  smaller 
nodules. 

In  the  fatty  tissues  just  above  the  xiphisternum  on  the 
abdominal  side  of  the  diaphragm  there  was  a  soft  yellow 
cyst,  the  size  of  a  pigeon's  egg  ;  the  cyst  had  fibrous 
walls  of  unequal  thickness  and  thick  creamy  yellow 
purulent  contente. 
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Kidneys. — On  the  surfaces  of  each  a  few  pale  depressed 
areas  were  seen  ;  these  on  section  were  continued  into  the 
cortex  in  a  wedge-shaped  manner  ;  the  substance  of  the 
kidneys  was  tough,  but  no  tubercles  were  seen. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart. — Normah 
Parietal  P^ewrn. —Normal. 

Lungs. — Right  cephalic  lobe  :  On  the  dorsal  sur- 
face there  was  a  prominent  nodule,  the  size  of  a 
wheat  grain,  with  a  yellow  centre  and  reddish 
margins  ;  near  the  tip  of  the  ventral  flap  of  this 
lobe  was  a  large  prominent  growth  measuring  4  by 
3  by  0"7  cm.  ;  this  was  dark  red  in  colour,  flattened 
on  the  surface,  and  had  rounded,  slightly  overhanging 
margins ;  on  section  it  was  composed  of  fibroid 
translucent  tissue  studded  with  small  yellow  foci ; 
in  the  fringes  along  the  posterior  border  there  was  a 
red  lenticular  nodule  7  mm.  in  diameter,  yellow 
and  necrotic  in  the  centre  ;  in  the  substance  of  the 
lobe  under  the  pleura  there  was  a  nodule  the  size  of  a 
large  pea  composed  of  firm  reddish  tissue,  containing 
yellow  foci. 

The  right  middle  lobe  was  normal. 

In  the  left  ccijhalic  lobe  under  the  pleura  a  fe^v 
small  grey  tubercles,  the  size  of  mustard  seeds, 
were  seen. 

Left  caudal  lobe :  On  the  ventral  surface  there 
were  two  prominent  nodules,  one  the  size  of  a  broad 
bean,  the  other  that  of  a  split  pea  ;  the  latter  was 
loosely  pedunculated  ;  on  the  mediastinal  surface 
there  was  a  large  prominent  grovvth  similar  in  size 
and  structure  to  that  on  the  right  cephalic  lobe  ;  in 
the  lung  tissiie  under  this  growth  there  was  a  nodule 
about  1  cm.  in  diameter  composed  of  reddish  tissue 
containing  foci  of  gritty  caseo-f)us  ;  imder  the  pleura 
in  various  situations  were  seen  irregular  reddish 
areas  affecting  small  lobules  or  parts  of  lobules  ; 


these  on  section  showed  soft  yellow  foci  ;  deep  in  the 
substance  of  this  lobe  were  two  pea-sized  nodules 
softened  and  yellow  in  the  centre,  greyish-red  around 
the  margins.  In  both  caudal  lobes  under  the  pleura 
a  few  scattered  grey  tubercles  were  seen,  the  largest 
the  size  of  a  small  shot. 

Mediastinal  Glands. — The  long  posterior  gland  con- 
tained about  half  a  dozen  tuberclec,  up  to  2  mm. 
in  diameter  ;  these  had  yellow,  slightly  gritty  centres 
and  translucent  margins. 

The  gland  just  above  the  bifurcation  of  the  trachea 
contained  three  shot-sized  tubercles,  yellow  in  the 
centre. 

The  Rigid  Bronchial  Gland. — Contained  one  similar 
tubercle  ;  the  left  contained  two. 
Infratracheal  Glands. — Normal. 

Alimentary  Tract. 
Tongue,  Tonsils  and  Pharynx. — Normal. 

Submaxillary,   Parotid,   Pharyngeal  end  Cervical 
Glands.  — Normal. 
Intestines. — Normal. 

Mesenteric   Glands. — One   towards   the  anterior 
extremity  contained  a  firm  nodule  (2"5  mm.)  with  a 
yellow,  slightly  grittv  centre  ;  others  were  normal. 
Gastric  and  Colic  Glands. — Normal. 

Various  Lymphatic  Glands. 
Axillary,   Luinhnr,   Iliac,  Popliteal,   Gluteal  and 
Pudic  Glands. — Normal. 
Testicles. — Normal. 

Microscopical  Examination. 
Second  Local  Tumour. — Numerous  tubercle  bacilli. 
Liver  Abscess. — No  tubercle  bacilli. 
Abscess  above  Xiphisternum. — No  tubercle  bacilli. 
A   guinea-pig   inoculated   intraperitoneally   with  an 
emulsion  from  the  second  local  tumour  died  in  43  days  of 
general  tuberculosis. 
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CALF  138. 

Subcutaneous  Inoculation  of  10-  8  cc.  of  an  emulsion  made  from  the  prescapular  gland  of  Calf  120. 
Dose  of  Tubercle  Bacilli— 1,500,000. 
Date— October  30th,  1903. 
Age — 15  J  weeks. 
Weight— 1  cwt.  1  qr.  10  lbs. 

Killed— May  19th,  1904.    202  days  after  inoculation. 


Clinical  History. 

A  fortnight  after  inoculation  there  was  an  elongatad 
subcutaneous  thickening,  3  in.  by  1|-  in.  ;  the  prescapular 
gland  was  about  twice  the  normal.  The  tumour  and 
gland  increased  in  size  and  attained  their  maximum 
about  the  middle  of  December,  the  former  measuring 
5  in.  by  2^  in.,  the  latter  4|  in.  in  long  diameter.  Both  then 
remained  stationary  in  size  until  the  end  of  March,  when 
they  began  to  grow  smaller. 

On  May  11th,  1904,  the  tiimour  was  hard,  moveable 
over  the  deep  structures,  and  measured  3-|  in.  by  2  in. 
by  a  little  over  1  in.  thick  ;  the  prescapular  gland  measured 
3  J  in.  in  long  diameter. 

The  temperature  rose  on  the  thirteenth  day  to  39"  8°  C, 
and  remained  slightly  raised  throughout  the  third  week  ; 
subsequently  it  was  normal  except  for  an  occasional 
slight  rise. 

The  general  condition  of  the  animal  was  good  during 
the  whole  of  the  experiment,  and  there  was  a  steady  in- 
crease in  weight  at  the  end  of  each  week. 

cwts.  qr.  lbs. 

Initial  weight  -       -       -       -      1  1  10 

"Final  weight    -       -       -       -     3  1  18 

Gain  in  weight     -       -       -     2  0  8 

Average  weekly  increase    -  8"2 

Tuberculin  Tests. 

April   7th,   1904.    Positive.    Rise  of  temperature, 
2-2°C. 

April  15th,  1904.    Positive.    Rise  of  temperature, 
0-9°  C. 

April  18th,  1904.    Negative.    Rise  of  temperature, 
0-3°C. 

April  22nd,  1904.    Negative.    Rise  of  temperature, 
0-3°  C. 

April  26th,  1904.    Negative.    No  rise  of  temperature. 


Carcass. 


POST-MORTEM  EXAMINATION. 
-In  good  condition. 


Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  an  irregular  hard  tumour, 
3  in.  by  1 1  in.  by  1  in.,  consisting  of  firm  yellowish  (fibroid) 
tissue  beset  with  calcareo-caseous  foci,  and  one  or  two 
small  softened  gritty  caseous  masses.  The  skin  over  the 
growth  was  greatly  thickened  and  firmly  adherent ;  the 
growth  was  also  fixed  to  the  underlying  muscle,  but  neither 
the  muscle  substance  nor  the  skin  was  infiltrated.  At  the 
inferior  extremity  of  the  tumour  there  were  some  small 
nodular  masses  of  firm  tissue  showing  calcareous  deposit. 

Left  Prescapular  Gland. — Measured  2|-  in.  by  If  in.  by 
1  in.,  and  weighed  a  little  less  than  2  ozs.  ;  on  section  it 
showed  numerous  more  or  less  discrete  calcareous  tubercles 
and  one  or  two  small  caseo-calcareous  masses  ;  the  de- 
posits occurred  more  in  the  central  part  of  the  gland,  the 
cortex  for  a  depth  of  an  inch  all  round  showed  only 
scattered  calcareous  tubercles  ;  the  capsule  of  the  gland 
was  thickened,  and  there  was  a  large  excess  of  interstitial 
connective  tissue. 

Prepectoral  Glands. — One  left  prepectoral  gland  was 
sUghtly  enlarged,  and  contained  a  softened  caseo-calcare- 
ous mass  affecting  about  half  the  substance  ;  two  other 
glands  in  that  region  were  normal. 

Eight  Prescapular  Gland. — Measured  3  in.  by  1^  in.  by 
^  in.    On  section  the  tissue  was  oedematous  and  sUghtly 
congested  ;  no  sign  of  tubercle. 
Bight  Prepectoral  Glands. — ^Normal. 
Abdomen  : 

Omentum  and  Peritoneum. — Normal. 
Spleen. — 20  ozs.    Normal  on  surface  and  on  sec- 
tion. 

Liver. — Normal. 


One  portal  gland  cuntained  a  tubercle  the  size  of 
a  shot,  caseous  in  the  centre  ;   a  second  one  showed 
in  the  cortex  a  calcareous  particle. 
Kidneys  and  Suprarenal  Bodies.~NormA\. 
Small  and  Large  Intestines.  Normal. 
Gastric,  Mesenteric,  and  Colic  C?Zaw<f,s.— Normal. 
Thorax  : 

Heart  and  Pericardium. — Normal. 

Zmw^ts. —Right  lung.  The  cephalic  lobe  contained 
a  minute  translucent  tubercle  ;  the  middle  and  caudal 
lobes  each  showed  beneath  the  pleura  two  nodules 
from  1-5  to  2-5  mm.  in  diameter  ;  these  had  greyish 
margins  and  yellowish -white  calcareous  centres  ;  on 
section  one  nodule  was  seen  in  the  depth  of  the  caudal 
lobe. 

Left  lung.  The  cephaUc  lobe  contained  four  similar 
nodules,  three  on  the  surface  and  one  in  the  depth— 
the  x-est  of  the  lung  was  normal. 

Thoracic  Glands. — The  caudal  mediastinal  gland 
showed  in  the  cortex  about  half-a-dozen  yellowish 
nodules  1-5  to  2  mm.  diameter,  containing  in  the 
centre  calcareous  grains  ;  the  nodules  were  not  visibly 
caseous. 

Two  glands  in  front  of  this  each  contained  a 
similar  nodule. 

A  gland  in  the  anterior  part  of  the  dorsal  medias- 
tinum showed  a  small  yellow  focus. 

The  left  bronchial  gland  contamed  five,  the  right 
bronchial  three,  small  nodules  gritty  in  the  centret 

The  right  peribronchial  gland  contained  a  small 
gritty  tubercle. 

Ventral  mediastinal  glands  normal. 
Pleura. — Normal. 
The  following  lymphatic  glands  were  normal : — 

Submaxillary.        Subparotid.  Retropharyngeal- 
Cervical.    Axillary.    Lumbar.    Coeliac.    Iliac.  Pre- 
crural.    Popliteal.    Gluteal.  Ischiatic. 
Tongue,  Tonsils  and  Pharynx. — Normal. 
Testicles  and  Pubic  Glands. — Normal. 

Microscopical  Examination. 
Smears  from : — 

The  emulsion  of  Local  Tumour  and  Prescapular 
Gland. — Numerous  tubercle  bacilli. 
Left  Prepectoral  Gland. — Numerous  tubercle  bacilli. 
Animals  Inoculated. 
An  emulsion  %\  as  made  from  the  local  tumour  and  the 
prescapular  gland.    The  local  tumour  was  used  in  addition 
to  the  prescapular  gland  because  it  was  thought  that  an 
emulsion  made  from  the  gland  alone  would  be  too  poor 
in  bacilli ;  this  expectation  was  not  borne  out  by  the  count, 
which  gave  the  big  total  of  12,027,333  tubercle  bacilli  per  cc. 

6'1  cc.  of  the  emulsion  were  taken,  and  diluted  to 
50  cc. ;  10  cc.  of  the  dilution,  containing  approximateb' 
14,670,000  tubercle  bacilli  were  inoculated  into  each  of  tv,  o 
quarters  of  Cow  172:  this  cow,  therefore,  received  the 
same  dose  as  Cow  69.    {See  Table  Jlla.) 

One  cubic  centimetre  of  the  undiluted  emulsion,  con- 
taining approximately   1,467.000  tubercle   bacilli,  was 
inoculated  into  each  of  the  following  animals: — 
Guinea-pig  1011  (Subcut.). 
Guinea-pig  1012  (Intrap.). 
Guinea-pig  1013  (Intrap.). 
Rabbit  50  (Subcut.). 
Rabbit  57  (Subcut.). 
Guinea-pigs  1011  and  1012  were  killed  after  27  days,  and 
from  their  tuberculous  organs  an  emulsion  was  prepared 
which  was  used  to  inoculate  Cow  164  and  Calf  184. 

The  other  guinea-pig  (1013)  diedof  general  tuberculosis 
in  47  days. 

Two  guinea-pigs  inoculated  with  emulsions  from  the 
left  bronchia]  gland  and  portal  gland  of  Calf  138 
respectively  developed  tuberculosis. 
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COW  172. 

Intramammary — Inoculation  of  emulsion  of  the  local  tumour  and  prescapular  gland  of  Calf  138. 
Dose — •1-22  cc,  equal  to  14,670,000  tubercle  bacilli,  into  each  of  two  quarters,  left  fore  and  right  hind. 
Date— May  20th,  1904. 

Tuberculin  Test — February  3rd,  1905.    Positive  0-7°  C.    Good  local  reaction. 
Killed— June  23rd.  1905.    392  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  in  the  udder  on  May  20th, 
1904,  with  an  emulsion  made  from  the  local  lesion  and 
prescapular  gland  of  Calf  138.  The  disease  produced 
was  of  a  very  chronic  type,  and  the  animal  was  appar- 
ently in  good  health  and  condition  when  killed  thirteen 
months  after  the  commencement  of  the  experiment. 

A  month  after  the  intramammary  injection  all  that 
could  be  detected  in  the  udder  was  a  nodular  induration 
in  the  right  hindquarter,  the  left  forequarter  had  not 
undergone  any  appreciable  change.  Three  months  later 
the  left  forequarter  was  definitely  indurated  and  nodular, 
especially  in  the  anterior  part.  The  right  hindquarter 
was  more  diffusely  indurated  and  still  nodular.  The 
general  condition  of  the  cow  was  good.  In  December, 
six  months  after  the  inoculation,  the  cow  was  in  rather 
poor  condition,  and  had  become  thinner.  It  improved, 
however,  and  in  March  its  general  condition  was  very 
good,  and  remained  so  till  the  end. 

Ten  months  after  the  commencement  of  the  experi- 
ment the  left  fore- quarter  of  the  udder  was  slightly 
larger  than  the  right  fore,  and  was  knotty  and  indurated. 
The  right  hind-quarter  was  also  enlarged  and  hard,  and 
both  the  supramammary  glands  were  larger  than  normal. 
No  further  change  was  noted. 

Weights. 

cwts.  qrs.  lbs. 

May  24th,  1904.      -       -       -    7  0  7 

June  20th,  1905      -       -       -    7  3  22 
Total  gain  in  weight  during 

experiment  -       -       -       -  99 

Temferature. 

The  temperature  rose  slightly  on  the  fourteenth  day,  re- 
maining between  39  C.  and  39' 5*^  C.  for  four  days.  On 
the  nineteen t'l  day  it  again  rose  and  remained  above  the 
normal  for  three  days.  With  these  exceptions  there  was 
no  variation  from  the  normal  during  the  whole  of  the 
experiment. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Udder. — The  udder,  with  the  supramammary  lym- 
phatic glands  and  the  skin,  weighed  34  lbs.  ;  alone  it 
weighed  20  lbs.  4  ozs. 

The  inoculated  quarters  were  perhaps  slightly  larger 
than  the  corresponding  non-inoculated.  The  tissue  of 
all  the  quarters  was  extremely  tough,  and  was  with 
difficulty  cvit ;  it  showed  a  great  increase  in  interstitial 
connective  tissue,  with  fibrous  trabeculse  ramifying  in 
all  directions.  The  milk  sinuses  and  ducts  were  dilated  ; 
the  walls  were  thickened,  the  internal  surfaces  being 
smooth  and  fibrous. 

Right  Fore  Quarter. — The  milk  ducts  appeared  to  be 
more  thickened  in  this  quarter  than  in  the  others,  and 
stood  up  above  the  cut  surface  ;  the  smaller  ducts  were 
filled  with  yellow  purulent  material. 

Left  Fore  Q^iarter. — In  the  anterior  part  of  the  quarter, 
above  the  root  of  the  teat,  was  a  small  group  of  nodules, 
the  largest  about  1  cm.  in  diameter.  These  had  fibrous 
walls,  and  yellow  cheesy  gritty  contents.  In  a  corre- . 
spending  position  in  the  posterior  part  of  the  quarter 
there  was  a  larger  group  of  nodules  ;  one  of  these  was 
the  size  of  an  almond  nut,  and  on  removal  of  the  caseous 
contents  the  cavity  thus  formed  was  seen  to  communicate 
with  one  of  the  milk  ducts.  In  the  rest  of  the  quarter, 
chiefly  in  the  inner  wall  and  at  the  base,  were  scattered 
nodules,  the  largest  the  size  of  a  barley  grain  ;  these 
had  translucent  fibrous  walls  and  yellow  gritty  centres, 
which  in  the  larger  ones  were  softened. 
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Left  Hind  Quarter. — A  few  sparsely  scattered  tubercles, 
the  size  of  millet  seeds,  with  yellow  centres  and  tnms- 
lucent  fibrous  walls,  were  seen  ;  some  of  the  smaller  ducts 
near  the  base  contamed  yellow  purulent  material,  in 
which  gritty  particles  could  be  felt. 

Right  Hind  Quarter.  — In  the  posterior  part  of  the  quarter 
above  the  root  of  the  teat,  was  a  small  number  of  caseo- 
calcareous  nodules  with  fibrous  walls  ;  in  the  anterior 
part  there  were  several  similar  nodules.  Lying  uithin  one 
of  the  larger  milk  ducts  was  an  irregular  dense  yellow 
caseo-calcareous  mass,  which  was  almost  completely 
extruded  from  its  capsule.  Several  of  the  nodules,  on 
evacuation  of  their  contents,  were  found  to  be  in  com- 
munication with  small  ducts.  In  the  rest  of  the  quarter 
were  scattered  yellow  tubercles,  the  size  of  millet  seeds. 

Supramammary  Lymphatic  (rlands. — On  the  right  side 
the  posterior  gland  weighed  1  lb.  9  ozs.,  and  measured 
about  6  in.  by  4  in.  by  3  in.  On  section  the  greater  part 
of  the  gland  wa.s  occupied  by  a  large  abscess  cavity  filled 
with  thick  viscid  creamy  yellow  caseo-pus  ;  the  internal 
surface  of  the  cyst  was  smooth,  and  showed  thick  raised 
trabecula?  of  fibrous  tissue,  some  of  which  passed  across 
the  cavity.  The  walls  varied  in  thickness,  and  were  com- 
posed of  white  fibrous  tissue  containing  irregular  yellow 
tubercles  ;  in  the  anterior  part  of  the  cavity  there  was  a 
mass,  the  size  of  a  walnut,  of  firm  yellow  caseated  tissue 
gritty  from  calcification.  In  the  anterior  part  of  the 
gland,  and  along  the  imier  surface,  was  deeply  congested 
oedematous  glandular  tissue,  containing  discrete  irregular 
yellow  tubercles,  about  the  size  of  millet  seeds. 

In  front  of  this  gland  was  a  smaller  gland,  mea.suring 
2  in.  by  li  in.  by  nearly  1  in.  On  section  this  showed  about 
a  third  of  its  substance  occupied  by  a  firm  caseo-calcareous 
mass,  with  a  scanty  matrix  of  translucent  fibroid  tissue  ; 
the  mass  was  surrounded  by  a  capsule  of  white  fibroid 
tissue. 

The  left  supramammary  lymphatic  glands  were  much 
enlarged,  weighing  together  2^  lbs.  ;  the  capsule  of  the 
posterior  gland  was  intimately  adherent  to  the  upper 
surface  of  the  udder.  On  section  the  posterior  part  of  the 
gland  was  converted  into  a  thick  fibrous  walled  cyst, 
filled  with  viscid  caseo-pus  containing  calcareous  par- 
ticles. The  anterior  half  was  partly  composed  of  irregular 
masses  of  firm  caseo-calcareous  tissue,  and  partly  of 
viscid  caseo-pus,  the  whole  being  surrounded  by  dense 
white  fibrous  tissue. 

Anterior  to  the  latter  was  a  large  gland,  measuring 
4i  in.  by  3i  in.  by  2|-  in.  On  section  this  was  found  to 
consist  of  two  glands  fused  together,  and  surrounded  by 
a  thick  dense  layer  of  fibrous  tissue.  The  posterior  and 
larger  gland  showed  cavities  of  various  sizes,  filled  ^vith 
caseo-pus  and  irregular  caseo-calcareous  masses.  The 
anterior  gland  was  soft,  dark  red  in  colour,  and  contained 
a  number  of  yellow  gritty  nodules,  ranging  in  size  from  a. 
millet  seed  to  a  wheat  grain  or  larger. 

A  small  isolated  gland,  lying  further  forward  on  the- 
udder,  .showed  two  pinhead-sized  yellow  foci. 

Right  Hiac  Glands. — One,  situated  about  the  middle  of 
the  brim  of  the  jjelvis,  showed  on  section  a  dark  red 
medulla  and  minute  yellow  foci  in  the  centre  of  some  of  the 
lymphoid  nodules.  A  larger  gland,  lying  nearer  the  sacrum, 
was  dark  red  on  section,  but  otherwise  normal. 

Left  Iliac  Glands. — On  the  left  side  there  was  one  long 
flat  gland,  measuring  four  and  a  half  inches  in  length  : 
this  showed  a  deeply  congested  medulla,  against  which  the 
grey  lymphoid  nodules  stood  out  in  marked  contrast  ; 
in  the  centres  of  most  of  the  latter  a  small  opaque  yellow 
focus  was  seen. 

Uio-Sacral  Glands. — Appeared  normal. 
Precrural  Glands,  Lumbar  Glands. — Normal. 
Omentu m.  Peritoneum.  — Normal. 
Spleen. — 2  lbs.  2  ozs.    Normal  on  section. 
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Liver. — Substance  tough  ;  showed  under  the  capsule 
one  or  two  irregvilar  fatty  areas  ;  bile  ducts  thickened. 
Portal  Glands. — Normal. 

Kidneys. — Each  kidney  showed  in  the  cortex  numerous 
small  dark  cysts  and  several  pale  wedge-shaped  areas. 

Suprarenals. — The  left  suprarenal  body  contained  a 
fibrous  nodule  about  5  millimetres  in  diameter,  opaque 
yellow,  and  gritty  in  the  centre. 

I'  In  the  cortex  of  the  right  suprarenal  there  was  a  similar 
nodule  about  3  millimetres  in  diameter. 

Thorax  : 

Heart,  Pleura. — Normal. 

Lungs. — In  the  left  cephalic  lobe,  under  the  pleura, 
was  a  pea-sized  nodule,  consisting  of  firm  grey. 


somewhat  translucent  tissue,  resembling  gland 
tissue.    With  this  exception  the  lungs  were  normal. 

Bronchial  Glands,  Mediastinal  Glands.— '^OTmal. 
Small  Intestines. — Under  the  mucous  membrane  were  a 
few  irregular  brownish  calcareous  nodules  ( ?  Parasitic). 

Mesenteric  Glands. — Contained  numerous  similar 
nodules. 

Tongue,  Pharynx.  Larynx,  Trachea,  Submaxillary 
Glands,  Parotid  Glands,  Pharyngeal  Glands,  All  Peripheral 
Lymphatic  Glands,  Bladder,  Uterus. — Normal. 

Microscopical  Examination. 
Tubercle  from  Left  Hind  Quarter. — Moderate  number  of 
tubercle  bacilli. 

Right  Suprarenal  Body. — A  few  tubercle  bacilli. 


CALF  208. 


This  calf  was  born  of  Cow  172  on  August  16th,  1904. 

Cow  172  was  an  experimental  animal,  having  received 
an  intramammary  inoculation  87  days  before  the  birth 
of  the  calf. 

The  calf  was  brought  up  by  hand  on  sterile  milk,  and 
was  not  allowed  to  suck  its  mother ;  it  was  not  found 
possible  to  separate  it  entirely  from  her  on  account  of 
no  other  stalls  being  vacant  at  the  time,  but  it  was  securely 
tied  up  in  a  remote  corner  of  the  same  stall. 

It  was  tested  with  tubercuhn  on  three  separate  occa- 
sions, 15,  71,  and  122  days  after  birth  respectively.  On 
the  first  two  occasions  it  failed  to  react ;  on  the  third 
the  temperature  rose  1  •  6°  C,  and  there  was  a  well-marked 
local  reaction. 

It  was  killed  four  weeks  after  the  last  test,  when  it 
was  five  and  a  half  months  old. 

The  post-mortem  examination  showed  an  ulcer  in  the 
small  intestines  ;  calcareo-caseous  tubercle  of  one  mesen- 
teric gland  and  one  coeUac  gland ;  a  pea-sized  nodule 
in  the  spleen ;  a  number  of  gritty  tubercles  in  the  caudal 
mediastinal  gland,  and  two  tubercles  in  the  portal  glands 

There  is  no  doubt  that  the  calf  became  infected  through 
the  alimentary  canal,  probably  by  picking  up  Utter  on 
which  its  mother's  tuberculous  milk  had  been  accidentally 
spilt. 

It  was  unwise  to  have  allowed  it  to  remain  so  long 
in  the  same  stall  with  its  mother,  but  the  case  serves  to 
illustrate  one  of  the  ways  by  which  tuberculosis  may 
spread  from  animal  to  animal. 

The  situation  of  the  lesions  and  the  fact  that  the  calf 
failed  to  react  when  it  was  71  days  old  prove  the  absence 
of  congenital  tuberculosis. 

POST-MORTEM  EXAMINATION. 
Condition.  — Good. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  LympJiatic 
Glands,  Suhparotid  Lymphatic  Glands,  Retropharyngeal 
Lymphatic  Glands,  Cervical  Lymphatic  Glands. — Normal. 


Abdomen : 

Omentum,  Peritoneum. — Normal. 

Small  Intestines. — At  the  anterior  end  of  the  long 
Peyer's  patch  there  was  an  irregular  ulcer,  with  raised 
margins  and  thickened  caseous  base  ;  in  the  lymphoid 
tissue  aroxmd  the  ulcer  there  were  numerous  yellow 
gritty  tubercles,  the  size  of  a  No.  4  shot ;  the  serous 
surface  was  normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — One  of  the  terminal  mesenteric 
glands  was  enlarged  (to  the  size  of  a  broad  bean),  and 
indurated.  On  section  it  was  closely  studded  with 
yellow  calcareous  foci,  and  showed  in  the  centre  a 
small  dens3  caseous  mass  ;  the  other  mesenteric 
glands  were  normal. 

Ileo-Colic  Glands,  Colic  Glands,  Gastric  Glands. — 
Normal. 

Cceliac  Glands. — One  coeUac  gland  was  greatly  en- 
larged, and  calcareo-caseous  almost'  throughout 
(resembling  the  mesenteric  gland). 

Spleen. — Contained  a  pea-sized  nodule,  caseous  and 
gritty  in  the  centre,  translucent  around  the  margins. 
Liver.  — Normal. 

Portal  Glands. — Two  affected,  each  containing  .\ 
yellow  gritty  tubercle. 

Kidneys,  Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart,  Pericardium,  Pleura,  Lungs. — Normal. 

Mediastinal  Glands. — Caudal  mediastinal  gland, 
normal  in  size,  contained  at  one  extremity  a  series 
of  discrete  gritty  yellow  tubercles. 

Other  mediastinal  and  the  bronchial  glands  were 
normal. 

All  peripheral  lymphatic  glands. — Normal. 
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GUINEA-PIGS  INOCULATED  WITH  MILK  OF  COW  172. 


Date  of 
Inoculation. 


May  19,  1904. 
(This  cow  was 
inoculated  on 
May  20,  1904). 


Feeding  began 

May  31, 
Ended  July  22 
(52  days). 


June  7,  1904. 
(Doses  :  Each 
pair  of  guinea- 
pigs  was  inocu- 
lated with  the 
centrifugalised 
deposit  from 
30  cc.  of  milk). 


No.  of  (iuinea-pig 
and  Quarter. 


July  15,  1904. 
(Doses  :  As  on 
June  7), 


Fed  with  milk 
from  July  23 
until  August  23. 


1001) 
1002/ 

1003  I 

1004  J 

1005  I 

100*;/ 

1007 


li.F. 


L.H. 


L.F. 


1008 


R.H. 


1021\ 
1022 
1023 
10247 


L.F. 

)  and 
H.H. 


1113'j 
III4J 
1115  I 
lllfij 
1117  ) 

iiisj 
my  I 


11 


2oi 


PuF. 


L.H. 


L.F. 


E.H. 


Weight  in 
Granuiies. 


1036 

330 

R.F. 

1037, 

300 

1038 

250 

-L.H. 

1039. 

220 

104O 

310 

-L.F. 

1041. 

270 

1042 

330 

K.H. 

1043. 

370 

ll33^ 

1134 
1135 
1 13(! 
1137 
1138 
1139 
1140/ 


L.F. 

and 
Pv.H. 


260 
210 
260 
240 
210 
220 
240 
240 


490 
520 
580 
690 


250 
250 
230 
220 
220 
27(_) 
270 
220 


680 
700 
770 
020 
820 
660 
750 
320 


Length  of  Life  in  days. 


Intrap. 


57 


57 


83 


83 


57 


50 


80 


80 


30 


54 


Subcut. 


57 


57 


31 


83 


83 


61 


159 


80 


80 


51 


Feeding. 


52 
79 
1 2 

52 


42 
70 
166 
146 
42 
70 
165 
147 


Killed  or 
Died. 


K. 
K. 
K. 
K. 
K. 
K. 
D. 
K. 


K. 
K. 
D. 
K. 


K. 
K. 
K. 
K. 
D. 
D. 
D. 
D. 


K. 
K. 
K. 

K. 
D. 
D. 
D. 
D. 


K. 
K. 
K. 
D. 
K. 
K. 
D. 
K. 


llesult. 


Healthy. 

Healthy. 

Healthy. 

Healthy. 

Healthy. 

Healthy. 

No  Tuberculosis. 

Healthy. 


Slight  Tuberculosis 

Tuberculosis,  not 

severe. 
No  Tuberculosis. 

Slight  Tuberculosis 


Healthy. 

Healthy. 

Healthy. 

Healthy. 

G.T. 

G.T. 

G.T. 

G.T. 


Healthy. 

Healthy. 

Healthy. 

Healthy. 

G.T. 

G.T. 

G.T. 

G.T. 


Healthy. 
G.T. 

No  Tuberculosis. 

G.T. 

Healthy. 

G.T. 

G.T. 

G.T. 
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Guinea-pigs  Inoculated  with  Milk  of  Cow  172 — contiwed. 


Date  of  Inoculation. 

No.  of  Guinea-pig 

Weight  in 

Length  of  Life  in  days. 

Killed 

or 
Died. 

IiESULT. 

and  Quarter. 

Grammes. 

In  ti'ap. 

Subcut. 

Feeding. 

1165 
1166. 

-R.F. 

240 

.'^40 

141 

141 

— 

K. 
K. 

Healthy. 
Healthy. 

1167" 
•  1168, 

■L.H. 

220 
170 

125 
141 

— 

D. 
K. 

G.T. 

Healthy. 

August  24,  1904. 
(Doses  :  As  on  June  7) 

1169' 
1170, 

L.F. 

260 
230 

23 

60 

— 

— 

D. 
D. 

G.T. 
G.T. 

1171 
1172. 

KH. 

200 
160 

29 

63 

— 

D. 

D, 

G.T.  ■ 
G.T. 

1272^ 
1273. 

-R.F. 

210 
260 

109 

— 

D. 
D. 

G.T. 
G.T. 

1274^ 

L.H. 

310 

114 

D. 

G.T 

September  27,  1904. 

1275, 

250 

79 

— 

D. 

G.T 

JJose  :  0  0  L/. 

(not  centrifugalised.) 

12761 

-L.F. 

300 

51 

D. 

G.T. 

1277J 

290 

16 

— 

— 

D. 

G.T. 

1278^ 
1279. 

-R.H. 

220 
300 

22 

bo 

D. 
D. 

G.T. 
G.T. 

1327 
1328. 

■R.F. 

220 
450 

129 

102 

— 

D. 
D. 

G.T. 
G.T. 

1329  ■ 

-L.H. 

420 

69 

D. 

G.T. 

November  5,  1904. 

1330. 

220 

22 

D. 

G.T. 

Dose  :  5'0  CC. 

(not  centrifugalised.) 

1331 
1332 

L.F. 

220 
510 

23 

45 

— 

D. 
D. 

G.T. 
G.T. 

J  333] 
1334, 

-R.H. 

190 
420 

18 

43 

D. 
D. 



G.T. 
G.T. 

1445' 
1446. 

-R.F. 

450 
500 

23 

33 

D. 
D. 

G.T. 
G.T. 

1447^ 

-L.H. 

490 

39 

D. 

G.T. 

March  2,  1904. 

1448, 

500 

21 

D. 

G.T. 

JJose  :  0  u  i^v/. 

(not  centrifugalised.) 

1449'' 
1450, 

-L.F. 

410 
540 

21 

48 

D. 
D. 

G.T. 
G.T. 

1451^ 
1452. 

■R.H. 

440 
440 

18 

47 

D. 
D. 

GT. 
G.T. 

175 


COW  164. 

Intramammary — Inoculation  of  emulsion  of  tuberculous  organs  of  Guinea-pigs  1011,  and  1012. 
Dose — 16-3  cc,  equal  to  about  14,670,000  tubercle  bacilli,  into  each  of  two  quarters  (L.F.  and  R.H.). 
Date— June  16th,  1904. 

Killed — When  dying,  August  2nd,  1904.    47  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  in  the  udder  on  June  16th,  "^O  i, 
for  the  special  purpose  of  producing  a  supph'  of  tuberculous 
milk  to  be  used  for  feeding  a  series  of  animals  The 
emulsion  used  for  the  inoculation  was  made  from  the 
organs  of  two  guinea-pigs  that  had  been  inoculated 
from  the  local  tumour  and  prescapular  gland  of  Calf  138. 

Six  days  after  inoculation  the  left  fore-quarter  was  felt 
to  be  knotty  and  indurated  just  above  the  nipple,  and  a 
few  days  later  similar  changes  were  observed  in  the  other 
inoculated  quarter  Five  weeks  after  the  commencement 
of  the  experiment  both  the  infected  quarters  were  greatly 
enlarged  and  uniformly  indurated,  the   knotty  feeling 


having  disappeared.  The  left  preerural  gland  was 
enlarged  and  hard,  and  the  animal  had  become  much 
emaciated. 

On  July  20th  (34  days  after  the  commencement  of  the 
experiment,  the  cow  gave  birth  prematurely  to  a  calf, 
which  died  shortly  afterward.^.  The  placenta  was  retained 
and  was  not  expelled  till  eight  days  afterwards.  It  was 
then  much  decomposed  and  foul-smellinar.  On  August 
2nd  the  cow  was  in  a  moribund  condition,  and  was 
killed  (47  days  after  inoculation).  The  cow  was  ill 
throughout  the  greater  part  of  the  experiment,  and  lost 
weight,  but  it  should  be  pointed  out  that  the  septic 
condition  of  the  uterus  probably  had  some  influence  in 
shortening  the  duration  of  life. 


POST-MORTEM  EXAMINATION. 
General  Condition. — Very  thin. 

Udder. — There  was  considerable  oedema  about  the  udder, 
which  was  very  greatly  enlarged,  the  enlargement  affecting 
the  left  fore  and  right  hind  quarters  only.  The  udder 
weighed  26  lbs. 

'■'5, The  non -inoculated  quarters  were  yellowish  in  coloiu-, 
fairly  soft,  and  presented  little  or  no  sign  of  tubercle, 
except  at  the  anterior  inferior  corner  of  the  left  hind 
quarter,  where  there  was  some  considerable  induration. 

The  inoculated  quarters  were  very  dense  and  firm,  and 
were  composed  principally  of  yellow  tubercles  and  caseat- 
ing  islands,  thickly  studding  a  more  translucent  fibrous 
tissue,  which  was  darkly  congested  in  parts.  The  more 
superficial  portions  of  the  gland  were  as  usual  the  most 
affected,  and  here  the  caseous  nodules  had  run  together, 
forming  large  irregular  yellow  patches.  In  tliese  minute 
yellow  points,  more  opaque,  and  of  a  lighter  colour,  could 
be  seen.  They  seemed  to  be  points  of  more  advanced 
caseation,  and  showed  no  trace  of  calcification.  In  the 
less  affected  parts,  where  the  grey  translucent  tissue  was 
most  abundant,  this  was  seen  to  be  peppered  with  very 
minute  yellow  points. 

The  sinuses  of  the  non-inoculated  quarters  contained 
small  quantities  of  thick  milk,  while  those  of  the  inocu- 
lated quarters  contained  an  opalescent  straw-coloured 
!luid  with  flakes  and  traces  of  blood  The  walls  of  these 
latter  sinuses  wert  studded  \v  ith  small  prominent  tubercles. 

Supramaynmarij  Lymphatic  Gland  — Was  saddle-shaped, 
the  two  halves  being  vmited  above,  in  the  middJe  line  It 
was  much  enlarged,  and  weighed  2  .lbs  4  ozs.  .The  two 
lialves  measured,  the  left  5  in  by  4  in  by  2|  in.,  and  the 


right  6  in.  by  4  in.  by  'Ih  in.,  the  right  side  bemg  a  little 
larger  than  the  left. 

On  section  it  was  very  firm,  and  was  composed  of  the 
usual  tuberculous  tissue  m  an  early  stage  of  caseation, 
salmon  pink  in  parts,  and  in  other  parts  greyish  white 
and  mottled  with  haemorrhages. 

Preerural  Glands  : 

Left. — Measured  3  J  in.  by  2  in.  by  1  in.  On  section 
the  greater  part  of  its  cortex  was  in  a  state  of  early 
caseation. 

Right. — Slightly  enlarged.    Was  soft  and  contained 
numerous  minute  specks  (tubercles  ?)  in  its  cortex. 
Iliac  Glands. — Were  much  enlarged. 
Bight.— V^e\g\\ed  lOi  ozs. 
Left. — Weighed  8  ozs. 

They  were  soft,  and  on  section  showed  numerous 
small  tubercles  in  the  cortex,  so  closely  j^'^icked  as 
to  be  almost*  continuous. 

Between  these  were  several  other  large  glands, 
the  largest  almost  as  big  as  a  hen's  egg,  and  these 
on  section  were  seen  to  be  similarly  affected,  but  not 
in  quite  so  far  advanced  a  condition. 

The  neighbouring  hgemo-lymph  glands,  of  which 
there  were  many,  appeared  to  be  normal. 

Thorax: 

Lungs. — In  both  lungs  there  was  a  considerable  amount 
of  interstitial  emphysema.  Close  inspection  showed 
numerous  minute  tubercles,  grey  and  translucent,  with 
yellowish  centres,  scattered  thi-oughout.  These  could 
be  seen  and  felt,  both  on  the  surface  and  in  the  substance 
of  the  organ. 
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Tlwracic  Lymphatic  Glands. — The  right  and  left 
bronchial  glands  contained  several  tubercles. 

The  other  thoracic  glands  appeared  to  be  normal. 

None  of  those  glands  were  enlarged,  and  even  the 
bronchial  glands  were  very  much  less  afifected  than  the 
lungs. 

Heart,  Pericardium,  Pleura. — Normal. 

Abdomen. 

There  was  a  small  collection  of  thick  pus  between  the 
posterior  surface  of  the  liver  and  the  rumen,  not  con- 
tained in  a  definite  sac,  but  limited  only  by  loose  adhesions. 
No  tubercle  bacilli  were  found  in  the  pus. 

Omentum,  Peritoneum. — Normal. 

Liver. — A  small  number  of  minute  yellowish  tubercles 
were  seen  in  the  liver. 

Hepatic  Lympliatic  Glands. — Normal. 

Spleen. — On  close  examination  two  minute  suspicious 
yellowish  foci  were  found,  in  one  of  these  tubercle  bacilli 
were  numerous. 

Kidneys. — In  the  right  were  three  or  four  very  minute 
tubercles,  just  under  the  capsule  ;  several  were  seen  in 
the  left  also. 

Suprarenals. — Normal. 

Tongue,  Pharynx,  Palate,  Tonsils,  Pharyngeal  Lym- 
phatic Glands,  Submaxillary  Lymphatic  Glands,  Hyoid 
Lymphatic  Glands,  Parotideal  Lymphatic  Glands,  Intestines, 
Mesenteric  Glands, — Normal. 

Uterus. — A  purulent  discharge  was  noticed  from  the 
vagina,  and  this  was  found  to  arise  from  the  interior  of 
the  uterus,  which  on  being  opened  was  seen  to  be  every- 
where full  of  pus,  but  not  distended.  The  mucous  mem- 
brane was  congested,  and  spotted  with  flakes  of  lymph. 
There  was  no  appearance  of  tubercle. 
Various  Lymphatic  Glands  : 

Right  and  Left  Axillary,  Right  and  left  Pectoral 
Right  Prescapular. — Normal. 

Left  Prescajndar. — Normal.    In  its  neighbourhood 
the  haemo-lymph  glands  were  very  well-developed 


and  contained  several  minute  tubercles  (?).  Another 
in  the  right  axilla  contained  a  similar  focus. 

Right  and  Left  Popliteal,  Right  and  Left  Gluteal 
Right  and  Left  Ischiatic,  Cceliac. — Normal. 

Microscopical  Examination. 

Pus  from   Uterus. — ^No  tub?rcle  bacilli.     Pus  from 
PeritouealCavityisihsoesa  near  theUver). — No  tubercle  bacilli. 
Tubercle  from  Liver. — Tubercle  bacilh.    Three  seen. 
Tuberde  from  Kidney.    Tubercle  bacilh.    Ten  seen. 

Right  Precrural  Gland     -  ^„  ,      ,    ,  .... 

Tuherde  from  Spleen       ■  J  Tubercle  bacilh  numerous. 

Right  Bronchial  Gland. — Tubercle  baciUi  scanty. 


Left  Bronchial  Gland  -  1^  i  i  i  -n- 
Milk  -       -       -       -  /Tubercle  bacilh 


numerous. 


Guinea-pigs  Inoculated. 

Two  guin-ja-pigs  inoculated  from  the  spleen  died  of 
general  tub?rc  dosis. 


THE  CALF  OF  COW  164. 

Cow  164  gave  birth  prematurely  to  a  calf  on  July  20. 
The  caM  was  apparently  at  about  the  seventh  month  of 
foetal  life,  and  died  a  few  minutes  after  birth. 

It  showed  no  naked-eye  evidence  of  tuberculosis  on 
post-mortem  examination.  The  right  thu-d  of  the  hver 
was  pale  yellow  in  colour,  and  sharply  demarcated  from 
the  rest  of  the  organ,  which  was  of  normal  appearance, 
except  for  a  few  yellowish  patches.  The  surface  of  the 
light  coloured  portion  of  the  hver  was  distinctly  granular 
and  on  section  numerous  little  white  points  were  seen  in 
the  substance.  Similar  points  were  seen  in  the  other 
part  of  the  hver,  but  much  more  sparsely  distributed. 
These  little  whitish  points  were  strongly  suggestive  of 
early  tuberculosis,  but  guinea-pigs  inoculated  with  an 
emulsion  made  from  them  remained  healthy. 

The  portal  glands  were  healthy,  and  all  the  other  organs 
in  the  calf  were  normal. 
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GUINEA-PIGS  INOCULATED  AND  FED  WITH  MILK  OF  COW  104. 


Date. 

No.  of  (iuinea-pig 
and  Quarter  of 
Udder. 

Weight  in 

Length  of  Life  in  days. 

Killed  or 

Result. 

Grammes. 

Intrap. 

Subcut. 

Feeding. 

Died. 

1,061 

E.F. 

170 

67 

K. 

Healthy. 

June  17,  1904. 

1,062 
1 ,063 

L.H. 
L.F. 

,  110 
110 

67 

07 

- 

K. 
K. 

Healthy. 
No  Tuberculosis. 

1,064 

R.H. 

110 

67 

K. 

Healthy. 

July  1,  1904. 

1,078 
1,079 

1  .... 

190 
200 

88 

88 

K. 
K. 

Healthy. 
Healthy. 

<Dose.s  :  Each 
pair  of  guiuea- 
pifts  was  in- 
oculated with 
the  centri- 
fugalised 
deposit  of 
W  cc.  of  milk.) 

1,0801 

L.H. 

1,081  j 
1,0821 

L.F. 

1.083J 
1,0841 

-  R.H. 

l,085j 

230 
200 
200 
210 
200 
200 

88 
30 
33 

88 
24 
96 

— 

K. 
iv. 
D. 
D. 
D. 
D. 

Healthy, 
rieaitny. 

G.T. 

G.T. 

G.T. 

G.T. 

f 

1,102 

1,J00 

41 

K. 

No  Tuberculosis. 

Fed  once, 
July  14,  1904. 

July  16. 

1,103 
1,104 
1 , 1 ( lo 
1,108 
1,121 

L.F. 

and 
R.H. 

240 
730 
180 
1,050 
870 

— 

— 

— 
— 

41 
93 
96 
9 
42 

JV. 

D. 
K. 
D. 
K. 

rLealtny. 
No  Tuberculosis. 
Healthy. 

July  14. 

Dose  :  50,000 
T.B. 

1,106 
1,107, 

L.F. 
■  and 
R.H. 

220 
200 

31 

31 

— 

D. 
D. 

G.T. 
G.T. 

July  15. 

1,109' 
1,110. 

-  R.F. 

270 
230 

54 

130 

— 

D. 
D. 

G.T. 
G.T. 

Dose  :  5  cc.  not 

/^OVl^"t*l  Til  1  loo /I 

Cell  LI  11  1  lllr>cCl. 

1,11] 
1,112 

-  L.H. 

240 
280 

— 
81 

131 

— 

D. 
D. 

G.T. 
G.T. 

July  26,  1904. 

Dose:  50,000 
T.B.  each. 

1,148 
1,149 
1,150 

L.F. 

\  and 
R.H. 

250 
260 
240 

26 

28 
67 

— 
— 

K. 
D. 
D. 

G.T. 
G.T. 
G.T. 

],1.)1 ) 

360 

18 

D. 

G.T. 

Fed  once. 
July  27,  1904. 

1,152, 
1,1531 
1,154 

L.F. 
-  and 
R.H. 

160 
950 
160 

— 

41 
42 
55 

D. 
K. 
D. 

1  No  Tulierculosis. 
G.T. 

1,155) 

790 

55  1 

i 

K. 

No  Tuberculosis. 

Fed  from 
July  27  to 
August  2. 

1,156^ 
l,158j 

I 

L.F.  , 
-  and  ' 
R.H. 

1 

350 
260 
220 

102 
70 
84 

D. 
K. 
D. 

G.T. 
G.T. 
G.T. 
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CALF  184. 


Subcutaneous  Inoculation  of  1-65  cc.  (diluted  to  10  cc.)  of  an  emulsion  made  from  the  tuberculous  organs  of 
Guinea-pigs  1011  and  1012;  the  latter  animals  were  inoculated  with  an  emulsion  from  the  local  tumour  and  prescap- 
ular  gland  of  Calf  138. 

Dose— 1,500,000  tubercle  bacilli. 

Date— June  16th,  1904. 

Weight— June  21st,  1904.    1  cwt.  3  qrs.  17  lbs. 

Killed — January  26th,  1905.    225  days  after  inoculation. 


Clinical  History. 

A  week  after  inoculation  there  was  a  nodule,  the  size 
of  a  broad  bean.  At  the  end  of  six  weeks  a  tumour  hai 
developed,  which  wajflat,  nolular,  and  roughly  triangila- 
in  outline  measuring  '2|  in.  in  length  by  2  in.  in  breadth. 
It  then  began  to  soften,  and  became  larger  and  mori 
prominent.  In  November  it  measured  4  in.  by  2J  in., 
and  was  very  prominent,  soft,  and  fluctuant. 

The  prescapular  gland  slowly  enlarged,  and  on  September 
1st  measured  4  in.  in  length  ;  subsequently  it  diminished 
sHghtly  in  size. 

The  general  condition  of  the  animal  was  good  throughout 
the  whole  of  the  experiment. 

Tuberculin  Tests. 

October  4th,  1904.  Doubtful.  Rise  of  temperature, 
0-5°  C. 


October  7th,  1904.  Positive.  Rise  of  temperature, 
1-2°  C. 

October  20th,  1904.  Negative.  Rise  of  temperature, 
0-3°  C. 

October  26th,  1904.  Negative.  Rise  of  temperature. 
0-3°  C. 

November  1st,  1904.  Negative.  Rise  of  temperature. 
0-4°  C. 

November  15th,  1904.  Negative.  No  rise  of  tempera- 
ture. 

Weights. 

cwts.   qrs.  lbs. 

June  21st,  1904       -       -       -      1       3  17 
January  26th,  1905         -       -     3       3  22 
Gain  in  weight  -       -     2       0  5 

Average  weekly  increase    -     0       0        7 "4 
The  animal  was  weighed  every  week  and  practically  on 
every  occasion  an  increase  in  weight  was  recorded. 


Temperature. 


iA2  IS 


June 


August 

10  15 


The  temperature  from  August  8th  to  the  end  of  the  experiment  was  normal,  except  for  a  slight  rise  to  39-7  on 
August  31st,  and  a  sharp  rise  to  40-5°  on  September  16th. 


POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition. 

Seat  of  Inoculation. — In  the  subcutaneous  tissues  on  the 
right  side  of  the  neck  there  was  an  abscess,  measuring 
3  in.  by  2  in.  by  about  1|  in.,  with  thin  fibrous  walls  and 
brownish  yellow  caseo-purulent  contents,  in  which  were 
several  partially  softened  gritty  caseous  masses.  The 
internal  wall  was  lined  by  a  thin  layer  of  pinkish  granula- 
tion tissue.  On  the  external  wall  there  were  scattered 
some  discrete  caseous  gritty  tubercles,  the  size  of  a  No.  4 
shot. 

Right  Prescapular  Gland. — Weighed  3ozs..  and  measured 
3  in.  by  2|  in.  by  Ij  in.  On  section  the  greater  part 
of  the  gland  substance  (two  thirds)  was  replaced 
by  softened  caseous  material  resembling  that  in  the 
local  tumour,  but  containing  larger  and  more  calcareous 
caseous  masses  ;  the  rest  of  the  gland  showed  a  number  of 
softened  caseous  nodules,  the  largest  about  1  centimetre 
in  diameter  ;  each  nodule  was  surrounded  by  a  Ihin 
capsule  of  fibrous  tissue,  and  was  infiltrated  with  cal- 
careous particles. 


Left  Prescapular  Gland. — Normal. 

RigM  Prepectoral  Glands.— Two  superficial  glands  were 
normal ;  a  deep  gland  showed  two  gritty  caseous  nodules 
with  fibrous  capsules,  3  and  8  millimetres  in  diameter 
respectively. 

Left  Prepectoral  Glands.— NoTmal. 

Cervical  Glands.— A  gland  in  the  middle  of  the  neck, 
on  the  right  side,  the  size  of  a  broad  bean,  was  caseous 
and  softened  practically  throughout,  and  appreciably 
gritty  from  calcification. 

All  other  cervical  glands  were  normal. 

Abdomen  : 

Omentum.  Peritoneum. — Normal. 

Spleen.- Normal  on  the  surface.  Showed  in  the 
pulp  three  caseous  gritty  nodules,  the  largest  the  size 
of  a  pea. 

Liver.— Embedded  in  the  substance,  just  under  the 
capsule  on  the  anterior  surface,  were  two  nodules, 
5  millimetres  in  diameter,  with  thick  fibrous  walls 
and  gritty  caseous  centres.    In  the  depth  of  the 
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liver  eight  simi'ar  nodules  were  seen  ;  these  ranged 
from  5  to  10  miUimetres  in  diameter. 
Gall  Bladder. — Xormal. 

Portal  Glands. — Three  of  the  portal  glands  were 
beset  with  yellow  gritty  caseous  nodules,  the  largest 
the  size  of  a  pea  ;  a  fourth  gland  was  normal. 

Kidneys. — Each  kidney  showed  on  the  surface 
numerous  pale  areas,  which  on  section  were  found  to 
extend  in  a  wedge-shaped  manner  into  the  cortex. 
No  tubercles  ssen. 

Suprarenal  Bodies.  — Normal. 

Thorax  : 

Heart,  Pericardium,  Parietal  Pleura. — Normal. 

Lungs. — The  left  cephalic  lobe  contained  two,  the 
left  caudal  lobe  four,  jjea-sized  gritty  caseous  nodules, 
each  surrounded  by  a  thin  fibrous  capsule. 

In  the  right  cephalic  lobe  there  were  three  similar 
nodules  ;  the  right  caudal  lobe  showed  six  nodules, 
the  largest  the  size  of  a  haricot  bean. 

The  nodules  in  the  right  lobes  were  more  softened 
than  those  in  the  left. 

The  fringes  around  the  margin  of  the  right  caudal 
lobe  were  hypertrophied,  but  did  not  show  tul  ercles. 

Mediastinal  Glands. — The  long  caudal  gland  mea- 
sured 3  in.  by  I  in.  by  -|  in.,  and  showed  in  the  cortex 
about  twenty  hard  gritty  caseous  nodules  ranging  in 
size  from  a  No.  4  shot  to  a  large  pea.  Other  glands 
in  the  dorsal  mediastinum  were  similarly  affected, 
but  contained  fewer  nodules.  Each  nodule  was  sur- 
rounded by  a  delicate  fibrous  capsule. 


Bronchial  Glands. — Left  bronchial  gland  resembled 
the  caudal  gland. 

Right  bronchial  contained  one  fibrous  nodule, 
with  yellow  gritty  foci  in  the  centre. 

The  intratracheal  gland  showed  four  pea-sized 
gritty  caseous  nodules. 

Ventral  mediastinal  glands  normal. 

Tonsils,  Tongue,  Pharynx,  Larynx,  Trachea,  Large 
Intestines,  Small  Intestines,  Pharyngeal  Glands,  Sub- 
maxillary Glands,  Parotid  Glands,  Meseyiteric  Glands, 
Ileo-Colic  Glands,  Colic  Glands.— ^OTmaX. 

Caliac  Glands. — One  c celiac  gland  was  slightly  en- 
larged, and  contained  a  number  of  gritty  caseous  nodules, 
ranging  in  size  from  a  join's  head  to  that  of  a  pea  ;  another 
c  celiac  gland  showed  one  j^ea-sized  nodule. 

Left  Lumbar  Gland. — Contained  half  a  dozen  gritty 
caseous  nodules  with  fibrous  capsules,  the  largest  4  mm. 
in  diameter. 

Right  Lumbar  Gland,  Sacro-Iliac  Glands,  Ilia:  Glands, 
Precrural  Glands,  Pojjliteal  Glands,  Gluteal  Glands, 
Axillary  Glands,  Left  Prescapular  Gland,  Left  Prepectoral 
Gland,  Testicles. — Normal. 

Microscopical  Examination. 
Lung. — No  tubercle  bacilli. 
Deep  Prepectoral  Gland. — Two  tubercle  bacilli. 
Spleen. — Two  tubercle  bacilli. 
Mediastinal  Gland. — No  tubercle  bacilli. 


77. 
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CALF  142.: 

Subcutaneous  Inoculation  of  culture  from  the  original  material. 

The  Culture  was  the  sixth  generation,  42  days  old  ;  the  total  age  of  the  culture  was  292  days. 
Dose — 12  "5  milligrammes. 
Date— April  7th,  1904. 

Killed — When  dying,  .June  6th,  1904.    60  days  after  inoculation. 


Clinical  History. 

Six  days  after  inoculation  there  was  a  subcutaneous 
swelling  3|  in.  by  2J  in.  by  about  ^  in.  thick.  At  the 
end  of  a  fortnight  there  was  an  elongated  firm  raised 
tumour  6  in.  in  length  by  3J  in.  in  breadth  ;  the  tumour 
covered  and  was  moulded  to  the  enlarged  piescapular 
gland,  which,  however,  wa?  freely  moveable.  About  30 
days  after  inoculation  the  tumour  attained  its  maximum 
7j  in.  by  3J  in.  ;  the  gland  at  this  time  measured  nearly 
6  in.  in  length  ;  both  diminished  slightly  in  size  before 
the  end  of  the  experiment. 

The  animal  was  first  noticed  to  be  ill  a  month  after  in- 
oculation ;  the  coat  was  rough  and  there  was  some  loss 
of  appetite.  The  respirations  then  became  increased  in 
frequency  and  finally  laboured.  The  appetite  further 
diminished  and  there  was  marked  loss  in  flesh,  emacia- 
tion in  the  end  being  extreme. 

She  was  killed  in  a  dying  condition. 


Tuberculin  Tests. 

April  15th,  1904  (8  days  after  inoculation  of  culture). 
Positive.    Rise  of  temperature  1-1°  C. 

April  ISth,  1904  (11  days  after  inoculation).  Positive. 
Rise  of  tempera  uve  l'5°  C. 

In  both  cases  there  was  a  slight  local  reaction. 

Weights. 


cwts. 

qrs. 

lbs. 

April  12th  1904  - 

-  2 

1 

19 

April  26th,  1904  - 

2 

2 

0 

June  7th,  1904  - 

1 

3 

13 

Loss  in  weight  in  9  weeks 

-  0 

2 

6 

Average  loss  per  week  - 

-  0 

0 

6-9 

Average  loss  during  last 

6 

weeks  - 

-  0 

0 

12 

During  the  first  fortnight  there  was  a  gain  in  weight  of 
9  lbs.  ;  then  during  the  remainder  of  the  experiment  there 
was  a  progressive  decline  in  weight,  the  amount  lost  in  this 
latter  period  being  71  lbs. 
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POST-MORTEM  EXAMINATIONS. 
Carcass. — Extremely  emaciated. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on 
the  left  side  of  the  neck,  there  was  a  flat  tumour  6|  in. 
bv  3^  m.  by  \l  m.  On  section  it  was  composed  of  firm 
yellow  caseo-necrotic  tissue  showing  numerous  small 
areas  of  softening  ;  the  tissue  was  perceptibly  gritty,  espec- 
ially around  the  periphery.  The  tumour  was  thoroughly 
adherent  to  the  skin  and  the  underlying  muscle,  both 
of  which  it  infiltrated  to  a  slight  extent. 

In  the  tissues  around  the  tumour  and  the  prescapular 
gland  there  was  a  small  amount  of  oedema  fluid. 

Left  Prescaptdar  Gland. — Weighed  5^  ozs.,and  measured 
3J  in.  by  2j  in.  by  If  in.  ;  on  section  it  consisted 
throughout  of  dense  greyish  yellow  caseated  tissue,  which 
was  just  perceptibly  gritty  ;  at  the  lower  part  of  the 
gland  this  tissue  was  not  so  iniform  as  in  the  upper, 
and  could  be  seen  to  be  made  up  of  closely  packed  yellow 
tubercles  ;   the  capsule  of  the  gland  was  very  thickened. 

The  three  prepectoral,  the  axillary,  and  the  loM-er, 
mid  and  upper  cervical  glands  on  the  left  side  were  all 
enlarged  and  oedematous  ;  each  showed  one  or  two  minute 
caseous  foci  in  the  cortex. 

Abdomen  : 

The  omentum  was  almost  completely  devoid  of 
fat ;  it  showed  on  the  inferior  surface  one  small 
congested  tubercle,  the  size  of  a  pin's  head. 

The  mesentery  and  serous  surfaces  of  the  intes- 
tines were  very  congested. 


Spleen. — Weighed  12  ozs.  The  capsule  was  con- 
gested, but  showed  no  tubercles  ;  the  substance  was 
crowded  with  little  tubercles,  from  1  to  2  mm.  in 
diameter,  which  appeared  to  have  arisen  in  the 
Malpighian  bodies.  The  tubercles  were  yellow  and 
caseous  in  the  centre,  translucent  at  the  periphery. 

Liver. — Was  normal  on  the  siu-face  ;  beneath  the 
capsule  there  were  several  small  collections  of  yellow 
points,  extending  some  distance  into  the  substance 
(possibly  fatty  ;  areas  similar  to  these  have  been 
seen  in  the  livers  of  other  bovines,  and  in  one  or  two 
instances  have  been  inoculated  into  guinea-pigs,  but 
without  producing  tuberculosis).  Evenly  distri- 
buted throughout  the  substance  there  were  mode- 
rately numerous  minute  yellow  tubercles,  just  visible 
to  the  naked  eye. 

Portal  Glands. — Four  in  number,  were  greatly 
enlarged,  and  beset  with  small  coalescing  caseating 
tubercles. 

Kidneys. — Both  kidneys  appeared  to  be  enlarged, 
but  were  normal  in  colour  ;  they  showed  in  the 
cortex,  immediately  beneath  the  capsule,  sparsely 
scattered  translucent  tubercles,  about  the  size  of 
pin's  heads,  with  slightly  opaque  centres. 

Suprarenal  Bodies. — Were  normal. 

Four  Caliac  Glands,  ranging  in  size  from  a  small 
bean  to  a  large  filbert,  were  closely  beset  with  small 
caseating  tubercles,  which  in  the  large  gland  had 
in  many  places  become  confluent. 


Vol.  I. 
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Small  Intestine. — The  great  majority  of  the 
Payer's  patches  showed  caseating  nodules  from  2  to  3 
up  to  5  mm.  in  diameter.  In  the  long  Payer's 
patch  in  the  ileum  they  were  very  numerous,  and 
occurred  at  short  intervals ;  in  the  ileum  there 
were  also  several  small  nodules  in  the  mucous  mem- 
brane ;  most  of  the  nodules  showed  little  central 
ulcerations. 

Large  Intestine. — Practically  all  the  lymphoid 
follicles  in  the  large  intestine  were  enlarged,  con- 
gested, and  ulcerated  ;  when  cut  into  they  showed 
yellow  foci  which  could  be  seen  through  the  serous 
coat.  All  the  glands  on  the  surface  of  the  stomach 
were  enlarged  and  firm,  and  showed  early  caseation. 

Mesenteric  Glands. — All  the  mesenteric  glands, 
without  exception,  were  enlarged,  and  showed  vary- 
ing amounts  of  firm  greyish  or  pinkish  grey  trans- 
lucent tissue,  beset  ^nth.  yellow  caseous  foci  ;  three 
large  glands  at  the  anterior  end  of  the  mesentery 
and  two  at  the  posterior  were  greatly  enlarged,  and 
practically  tuberculous  throughout. 

All  the  meso-colic  glands  were  enlarged  to  the 
size  of  kidney  beans,  and  showed  on  section  firm 
translucent  tissue  beset  with  caseous  foci. 

Thorax  : 

Lungs. — Were  heavy,  of  a  firm  consistence,  and 
when  squeezed  between  the  fingers  and  thumb  felt 
shotty ;  the  surfaces  had  a  mottled  apjJearance, 
and  showed  beneath  the  pleura  numerous  small 
grey  translucent  tubercles  closely  crowded  together, 
especially  in  the  ceplialic  lobes  ;  the  tubercles  had 
upaque  caseous  centres.  On  section  similar  tubercles 
permeated  the  substance  of  the  lung ;  in  many 
places  the  tubercles  had  coalesced  to  form  masses, 
irregular  in  outline,  which  in  the  cephalic  lobes 
(where  the  tubercles  were  most  numerous)  almost 
completely  filled  up  the  lobules  ;  the  lung  tissue 
Ijetween  the  tubercles  was  congested  and  cedematous. 

The  fringes  around  the  margins  of  the  lungs  and  on 
the  surface  were  congested, but  were  not  hypertrophied, 
and  did  not  contain  tubercles. 

Thoracic  Glands.  —  The  mediastinal  and  bronchial 
glands  were  greatly  enlarged,  and  together  weighed 
about  12  ozs. 

The  caudal  mediastinal  gland  measured  8  in.  by 
2  in.  by  |-  in.,  and  weighed  6  ozs.  ;  on  section  the 
gland  substance  was  seen  to  be  extensiveljr  rejjlaced 
bj^  firm  greyish,  somewhat  translucent  tissue,  in  which 
were  embedded  small  caseous  masses  and  foci ;  in 
the  cortex  the  caseous  foci  formed  a  naiTow  almost 
continuous  line  ;  the  gland  tissue  not  affected  by 
tubercle  was  congested  and  cedematous.  The  caseous 
areas  were  appreciably  calcareous. 

The  gland  anterior  to  this  Avas  similarly,  but  not  so 
extensively  affected. 

Tlie  left  bronchial  gland  was  greatly  enlarged,  and 
on  section  resembled  the  caudal  gland. 

The  right  bronchial  glands,  two  in  number,  were 
cedematous,  and  beset  with  caseous,  slightly  gritty 
tubercles. 


Two  right,  and  one  left,  peribronchial  glands  were 
enlarged  to  the  size  of  small  walnuts,  and  beset  with 
confluent  caseating  tubercles. 

On  the  ventral  surface  of  the  trachea  there  were 
two  large  g'ands  (infra -tracheal) ;  one  resembled  the 
mediastinal ;  the  other  was  edematous  and  infil- 
trated with  early  tuberculous  nodules,  which  had  not 
bsgun  to  caseate. 

Two  ventral  mediastinal  glands  (suprasternal)  were 
enlarged,  and  showed  small  caseous  foci. 

Pleura. —  The  parietal  23leura  was  normal. 

Heart. — The  pericardial  surface  was  normal,  except 
for  numerous  little  petechial  haemorrhages  in  th  ■ 
fat  along  the  coronary  arteries.  Muscle  and  valves 
were  normal. 

Tonsils. — The  right  tonsil  showed  in  one  of  the  crypts  a 
little  soft  yellow  secretion,  which  easily  shellecl  out. 
(Numerous  tubercle  bacilli  found  in  a  smear. ) 

The  left  tonsil  showed  crypts  filled  with  secretion, 
but  this  was  not  examined  microscopically. 

Various  Lymphatic  Glands. 

Th°  r.trophary:ig?al,  submaxillary,  and  subparotid. 
glands  were  congested  and  cedematous,  and  showed  n\ 
the  cortices  one  or  two  congested  caseous  tubercles. 

The  right  superior  cervical  (near  the  hyoid  bone),  the 
right  axillary,  the  right  prepectoral  and  the  right  pre-, 
scapular  glands  also  showed  small  caseous  foci. 

Scattered  caseous  foci  were  also  seen  in  the  left  gluteal, 
both  popliteal  and  supramammary,  the  left  precrural,  the 
right  iliac,  sacro-iliac  and  lumbar  lymphatic  glands. 

A  pigmented  gland  near  the  right  suprarenal  showed 
numerous  small  tubercles  in  the  cortex. 

The  left  iliac,  the  right  precrural,  the  right  gluteal 
and  the  ischiatic  glands  appeared  normal. 

Three  hsemo-lymph  glands  near  the  local  lesion,  and 
several  at  the  bifurcation  of  the  abdominal  aorta,  showed 
translucent  tubercles  with  opaque  yellow  central  points. 

Mammary  Gland. — In  the  right  hind  part  of  the 
mammary  gland  there  was  a  suspicious  yellow  point, 
which  shelled  out ;  no  tubercle  bacilli  were  found  in  a 
smear. 

Fallopian  Tubes. — Xorma! 

Microscopical  Examination. 

Right  Tonsil. — Numerous  tubercle  bacilli. 

Left  Prescapular  Gland. — Numerous  tubercle  bacilli; 
many  in  clumps. 

Left  Axillary. — Numerous  tubercle  bacilli. 

Large   Intestine  (nodule). — Numerous  tubercle  bacilli. 

Small  Intestine  {nodule). — Very    numerous  tubercle 
bacilli. 

Right    Prepectoral    Gland. — Very    numerous  tubercle 
bacilli. 

Supramammary    Lymphatic    Gland. — Very  numerous 
tubercle  bacilli. 

Ha'sno-lymph  Gland,  (near  local  lesion). — Very  numerpua 
tubercle  bacilli.    (Bacilli  very  short.) 
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CALF  218. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  IV. 

The  culture  was  the  16th  generation,  20  days  old,  and  had  been  in  cultivation  a  total  period  of  -159  days. 

Dose — -46  milligrammes. 

Late— October  31st,  1904. 

Weight — November  1st,  1904.    1  cwt.  2  qrs.  10  lbs. 
Age — 4  months. 

Killed — When  very  ill,  December  2nd,  1904.    32  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  October  31st,  1904. 

Eleven  days  after  inoculation  there  was  a  pear-shaped 
tumour,  measuring  4  in.  by  3  in.  by  a  little  over  1  in.  ; 
the  prescapular  gland  was  3  in.  in  long  diameter  and 
the  spherical  prepectoral  gland  could  just  be  felt. 

Three  weeks  after  inoculation  the  local  tumour  and  the 
prescapular  gland  attained  their  maximum  size,  the  former 
measuring  5  in.  by  3^  in.  by  1|  in.,  the  latter  4|^  in.  in 
length.  Constitutional  symptoms  were  first  noticed 
towards  the  end  of  the  third  week  ;  the  respirations  were 
increased,  and  there  was  occasional  cough. 

The  calf  rapidly  became  worse ;  the  respirations  gradually 
increased  in  frequency  and  were  finally  laboured  and  jerky. 


On  December  2nd  the  calf  was  so  very  weak  and 
emaciated  and  looked  so  very  ill  that  it  was  decided  to 
kill  it. 

Weights. 

During  the  first  week  the  calf  gained  1  lb.  ;  at  the 
end  of  the  second  week  there  was  a  loss  of  1  lb.  on  the 
original  weight ;  in  the  third  week  the  animal  lost  11  lbs., 
and  in  the  fourth  15  lbs. 


cwts. 

qrs. 

2 

lbs. 

November  1st,  1904 

10 

November  8th,  1904 

2 

11 

November  15th,  1904 

2 

9 

November  23rd,  1904 

1 

16 

November  30th,  1904 

1 

1 

Loss    in  weight 

from 

November  1st 

to 

November  30th, 

1904-  - 

1 

9 

42  31 


to 


Tem-perature. 
NoveriBCR 

 15  20 


25 


30 


41 


■40 


39 


36 


37 


I 


t 


i 


i 
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POST-MORTEM  EXAMINATION. 

Carcass. — Greatly  emaciated. 

Local  Lesion. —  In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  a  firm  tumour,  measuring  5  in.  by 
3Jin.  by  IJ  in.  and  weighing,  with  the  skin  and  thin  layer 
of  superficial  muscle,  to  which  it  was  adherent,  10  ozs. 

On  section  it  was  composed  of  salmon-pinkish  yellow 
necrotic  tissue,  firm  and  tough  in  the  lower  part,  spongy 
and  breaking  down  in  the  upper ;  the  cut  surface  showed 
numerous  petechial  points  of  ha?morrhage.  The  growth 
was  firmly  adherent  to  the  skin  and  superficial  muscle, 
but  infiltrated  them  only  to  a  slight  extent. 

Left  Prescapular  Gland. — Weighed  a  little  over  4  ozs.,  and 
measured  4|  in.  by  2^  in.  by  1^  in.  On  section  the  whole 
of  the  cortex  was  tuberculous,  consisting  partly  of  dense 
pinkish-yellow  caseated  tissue,  and  jjartly  of  firm  trans- 
lucent tissue,  closely  beset  with  opaque  yellowish-white 
streaks  and  foci. 

Right  Prescapular  Gland. — Was  normal  in  size,  and 
showed  in  the  cortex  a  few  small  tubercles. 

Lejt  Prepectoral  Glands. — One,  the  size  of  a  marble, 
showed  in  one  part  of  the  cortex  a  small  mass  of  firm 
translucent  tissue,  studded  with  caseous  foci ;  two  other 
prepectoral  glands  contained  scattered  caseous  tubercles. 

Geivical  Glands. — On  the  left  side,  near  the  mastoid 
process,  there  were  two  glands  ;  one,  the  size  of  a  broad 


bean,  showed  the  whole  of  the  cortex  tuberculous,  and  in  a 
state  of  early  caseation  ;  the  other,  smaller  in  size,  con- 
tained a  small  tuberculous  mass.  The  corresponding 
glands  on  the  opposite  side  contained  a  few  small  caseous 
tubercles.  The  mid  cervical  glands  on  both  sides  re- 
sembled the  latter.  The  posterior  cervical  glands  showed 
no  foci. 

Axillary  Glands,  Right  Prepectoral  Glands. — Showed  a 
few  caseous  foci. 

Abdomen  : 

Omentum. — Was  almost  completely  devoid  of  fat, 
and  showed  on  its  inferior  surface  sparsely  scattered 
translucent  tubercles,  mostly  the  size  of  pins'  heads. 

Spleen. — Weighed  1 1  ozs.  The  surface  was  normal, 
except  for  a  number  of  delicate  congested  villous 
tufts ;  the  pulp  was  crammed  with  spherical  tubercles, 
varying  from  1  to  1"  5  mm.  in  diameter  ;  the  tubercles 
were  grey,  and  showed  minute  opaque  yellow  central 
foci. 

Liver. — Weighed  4  lbs.  4  ozs.,  and  appeared  slightly 
swollen  ;  the  parenchyma  was  yellowish-red,  and 
closely  beset  with  grey  miliary  tubercles,  some  of 
which  were  just  beginning  to  caseate  ;  many  of  the 
surface  tubercles  caused  slight  elevations  under  the 
capsule. 
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Gall  Bladder. — The  mucous  membrane  of  the  gall 
bladder  showed  several  minute  ulcers  with  yellow 
floors. 

Portal  Olands.— Were  enlarged,  and  shov^'ed  in  the 
cortices  confluent  massss  of  grey  translucent 
tissue,  studded  with  caseous  foci. 

Kidneys. — Left  kidney  showed  on  the  surface 
fairly  numerous  greyish-white  miliary  tubercles 
(twelve  to  twenty  counted  on  the  surface  of  each  large 
lobule)  ;  similar  tubercles  were  seen  on  section  ; 
the  medullary  zone  was  free. 

Right  kidney  resembled  the  left. 

Both  kidneys  showed  numerous  pale  wedge-shaped 
areas. 

Suprarenal  Bodies. — In  the  cortex  of  the  left  there 
was  a  pinhead  sized  tubercle. 
The  right  was  normal. 

Thorax  : 

Heart. — Pericardium  and  muscle  substance  normal  ; 
on  the  endocardium  of  the  right  ventricle  there  was 
a  greyish  white  tubercle,  the  size  of  a  pin's  head  ; 
valves  normal. 

Pleura. — The  fringes  along  the  margins  of  the  ribs 
were  not  hypertrophied,  and  did  not  contain  tubercles. 

Diaphragm. — The  pleural  surface  of  the  tendon  of 
the  diaphragm  presented  some  recent  tuberculous 
granulations. 

A  small  congested  gland  in  the  caval  fold  of  the 
pleura  contained  a  few  early  tubercles. 

Lungs. — The  ventral  portions  of  the  cephalic  and 
caudal  lobes  on  both  sides  were  dark  red  in  colour, 
firm,  and  quite  airless.  The  dorsal  portions,  and  the 
posterior  parts  of  the  caudal  lobes,  were  more  or 
less  normal  in  colour  and  crepitant  throughout,  excei)t 
for  an  occasional  consolidated  lobule  (about  half 
the  cephalic  lobes  and  a  third  of  the  caudal  lobes 
were  solid)  :  in  the  caudal  iobes  there  were  several 
areas  of  interstitial  emphysema. 

The  substance  of  the  lungs  was  closely  beset  with 
grey  miliary  tubercles,  slightly  opaque  in  the  centre. 
The  tubercles  wei'e  more  numerous  and  appeared 
larger  in  the  consolidated  ])arts  than  in  the  crepitant ; 
in  the  former  they  pi'ojected  from  the  surface,  but  not 
in  the  latter. 

The  bronchi  in  the  collapsed  portions  were  j^lugged 
with  yellow  muco-pus. 

The  fringes  around  the  margins  of  the  lungs  were 
not  hypertrophied. 

Medmstinal  Glands. — Were  moderately  enlarged. 
The  caudal  mediastinal  gland  weighed  2i  ozs 

On  section  the  cortex  w-as  composed  of  firm  grey 
translucent  tissue,  studded  in  some  parts  with  opaque 
yellowish  white  foci,  and  in  others  penetrated  with  a 
fine  yellow  netw-ork. 

The  glands  anterior  to  this  in  the  dorsal  medi- 
astinum were  similarly  affected  ;  they  weighed, 
together  with  the  caudal  gland,  5  ozs. 


Bronchial  Glands. — Were  enlarged  to  four  or  five 
times  the  normal ;  on  section  they  resembled  the 
mediastinal  glands. 

The  medullary  parts  of  the  above  glands  were  con- 
gested and  cedematous. 

Two  enlarged  glands  below  the  trachea  were 
similarly,  but  not  so  extensively,  affected. 

The  ventral  mediastinal  glands  contained  a  few 
minute  caseous  foci. 

Alimentary  Tract : 

Tonsils. — Each  tonsil  showed  on  section  a  tew  very 
minute  yellow  points. 

Tongue,   Pharyngeal   Mucous   Membrane. — Normal. 

Pharyngeal  Glands. — Showed  fairly  numerous  discrete 
tubercles. 

Submaxillary  Glands. — Contained  similar  tubercles  ; 
these  were  less  numerous  in  the  right  than  in  the  left. 

Intestines. — The  small  intestine  showed  sparsely 
scattered  caseous  foci,  some  in  Peyer's  patches,  others 
beneath  the  mucous  membrane. 

Large  intestine  normal. 

Mesenteric  Glands. — Almost  all  the  mesenteric  gknds 
contained  scattered  miliary  tubercles  with  caseous 
centres. 

Gastric  Glands,  Pancreatic  Glands. — Were  similarly 
afi^ected. 

Various  Lymphatic  Glands : 

Subparotid  Glands,  Precrural  Glands,  Pndic  Glands, 
Popliteal  Glands,  Gluteal  Glands,  Iliac  Glands,  Vertebral 
Glands. — Contained  a  few  small  caseous  tubercles. 

Isc.hiatic  Glavds. — Appeared  normal. 

Coeliac  Glands. — Enlarged  and  closely  beset  with 
miliary  tubercles,  which  in  the  largest  glands  were  con- 
fluent. 

Renal  Gland. — Enlarged,  and  beset  with  opaque 
miliary  tubercles. 

Lumbar  Glands. — Enlarged  and  cedematous  ;  showed 
in  the  cortices  small  translucent  masses  studded  with 
ojjaque  foci. 

Most  of  the  hsemo-lymph  glands  examined  showed 
grey  miliary  tubercles. 

Testic'es .  — Normal. 

M icroscopical  Examination.  \  ' 

Left  Tonsil. — Fairly  numerous  tubercle  bacilli. 

Intestine. — Numerous  tubercle  bacilli. 

Mesenteric  Gland. — Moderately  numerous  tubercle 
bacilli. 

Gluteal  Gland  i 

Kidney  !•  Numerous  tubercle  bacilli. 

Hcemo-Lymph  Gland  J 

Pu^  from  Bronchus. — One  tubercle  bacillus  seen. 

Left  Suprarenal  Body],..,  ^  ,  ,  ,  .„. 
Heart  Tubercle  |        tubercle  bacilh. 
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CALF  220. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  IV. 

The  culture  was  20  days  old,  16th  generation,  and  had  been  in  cultivation  a  total  period  of  459  days 

Dose — 50  milligrammes. 

Date— October  31st,  1904. 

Weight — November  1st,  1904.    1  cwt.  3  qrs.  13  lbs- 
Age — -4  months. 

Died — December  6th,  1904.    36  days  after  inoculation. 
Clinical  History. 


The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  October  31st,  1904. 

Two  days  later  a  slight  thickening  was  felt  at  the  seat 
of  inoculation.  On  November  11th,  11  days  after  in- 
oculation, there  was  a  prominent  pear-shaped  tumour 
measuring  5\  in.  by  in.  by  about  2  in.  in  thickness  ; 
the  prescapular  gland  measured  4  in.  in  long  diameter, 
and  a  prepectoral  gland  was  about  the  size  of  a  bagatelle 
ball. 

On  November  21st,  three  weeks  after  inoculation,  the 
tumour  had  grown  to  a  very  large  size  and  measured 
8  in.  in  length  by  3^  in.  in  breadth  ;  it  appeared  to  be 
undergoing  softening  in  the  centre.  In  front  of  the  left 
shoulder  there  was  a  large  adherent  mass  measuring 
8  in.  in  length  by  4  in.  in  breadth.  This  mass  was  appar- 
ently composed  of  the  greatly  enlarged  prescapular 
gland  and  the  thickened  and  infiltrated  tissues  surround- 
ing it.  The  muscles  between  the  local  tumour  and  the 
prescapular  gland  were  infiltrated  and  very  hard,  and 
there  was  well  marked  oedema  of  the  dewlap.  The 


respirations  were  increased  in  frequency  and  the  animal 
was  obviously  losing  flesh. 

During  the  remainder  of  the  experiment  the  local 
conditions  were  unaltered,  with  the  exception  that  the 
infiltration  around  the  prescapular  gland  became  less 
extensive  and  the  prescapular  gland  more  moveable. 

The  constitutional  sjnnptoms  increased  in  severity ; 
the  respirations  became  quicker  and  more  laboured,  and 
there  was  marked  emaciation. 

The  calf  died  on  December  6th,  1904,  36  days  after 
inoculation. 

Weights. 

During  the  first  fortnight  there  was  a  gain  in  weight 
of  1  lb.  ;   then  the  animal  steadily  lost  in  weight. 


cwts. 

qrs. 

lbs. 

November  1st,  1904 

-  1 

3 

13 

November  14th,  1904  - 

-  1 

3 

14 

November  23rd,  1904.  - 

-  1 

2 

24 

November  30th.  1904  - 

-  1 

2 

7 

Loss  in  weight  - 

1 

6 

Average  daily  loss  during 

last  16  days  - 

2-2 

42  31 


lO 


IS 


Temperature. 

November 

20 


25 


30 


4 


40 


38 


57 


POST-MORTEM  EXAMINATION. 
Carcacs. — Greatly  emaciated. 

Seat  of  Inoculation. — In  the  subcutaneous  tissues  on  the 
left  side  of  the  neck  there  was  an  elongated  tumour 
measuring  6i  in.  vertically,  4  in.  transversely,  and  \\  in.  in 
thickness,  and  weighing,  with  the  skin  to  which  it  was 
attached  1  lb.  5  ozs. 

On  section  it  was  composed  of  the  usual  dense  pinkish 
yellow  necrotic  tissue,  which  in  the  upper  part  had  broken 
doAvn  to  form  an  irregular  cavity  2^  in.  by  2  in.  by  1  in.  ; 
the  cavity  was  filled  with  turbid  bro\vnish  yellow  fluid,  con- 
taining shreds  of  necrosed  tissue  ;  the  internal  walls 
Slowed  irregular  partially  detached  yellow  sloughs. 
The  skin  was  intimately  adherent,  deeply  congested,  and 
opposite  the  cavity  was  infiltrated  right  up  to  the  surface 
with  numerous  yellow  tubercles.  On  the  external  sur- 
fac3  the  skin  was  covered  with  dried  fissured  secretion, 
which  when  removed  exposed  a  red  raw  surface. 

Tne  muscle  on  which  the  tumour  lay  was  intensely  con- 
gested, and  closely  infiltrated  for  a  depth  of  \  in.  with 
yellow  caseous  nodules  and  tubercles. 


Extending  between  the  local  tumour  and  the  inferior 
extremity  of  the  prescapular  gland  (in  the  position  of  the 
sternomastoid)  there  was  a  firm  band,  2  in.  in  breadth 
and  1  in.  in  thickness,  consisting  of  pearly  M'hite  fibrous 
tissue  and  fibroid  muscular  tissue  studded  with  yellow 
caseous  masses  and  tubercles. 

A  smaller  band,  continuous  with  the  above,  extended 
as  far  as  the  first  prepectoral  gland,  to  the  capsule  of 
which  it  adhered. 

Left  Prescapular  Gland. — Triangular  in  transverse 
section  ;  measured  2h  in.  by  2  in.,  and  weighed  9  ozs.  The 
superficial  muscles  covering  it  were  intimately  adherent, 
and  infiltrated  with  tubercles,  which  appeared  to  have 
grown  through  the  capsule.  On  section  the  greater  part 
of  the  gland  was  composed  of  dense  pinkish  yellow 
caseated  tissue,  sprinkled  with  opaque  yellow  foci,  which 
were  just  perceptibly  gi'itty ;  a  small  part  of  the  cortex 
of  the  gland  showed  firm  translucent  pinkish  grey  tissue, 
studded  with  opaque  caseous  foci. 

The  tissues  surrounding  the  local  tumour  and  neigh- 
bouring glands  were  infiltrated  with  gelatinous  oedema 
fiuid. 
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Pr f pectoral  Glands. — The  rounded  prepectoral  gland 
•was  greatly  enlarged,  measuring  1^  in.  in  diameter  ; 
it  was  very  hard  and  composed  throughout  of  dense 
pinkish  yellow  caseated  tissue  ;  the  capsule  of  the  gland 
was  thickened,  and  infiltrated  with  caseous  tubercles. 

A  second  prepectoral  gland,  the  size  of  a  large  filbert, 
vas  intensely  hemorrhagic  ;  half  the  gland  felt  harder 
Ihxn  normal,  and  showed  on  section  yellow  points  against 
a  dark  red  background.    (Tubercle  bacilli  very  numerous.) 

A  third  and  deeper  gland,  the  size  of  a  marble,  was 
indurated,  and  showed  on  section  firm  red  tissue 
pcnetratei  with  a  j'ellow  network. 

A  gland  situated  near  the  posterior  border  of  the  first 
rib,  the  siz-j  of  a  filbert,  was  dark  red,  firm,  and  showed  in 
the  centre  scattered  yellow  points. 

Cervical  Glaadi. — The  left  deep  and  mid-cervical  glands 
resembled  the  latter.  One  ujjper  cervical  gland,  the  size 
of  a  large  plum,  showed  at  one  extremity  an  indurated 
mass  in  a  state  of  early  caseation. 

The  glands  on  the  right  side  were  intensely  congested, 
anl  showed  discrote  caseous  tubercles  in  their  cortices. 

Abdomen  : 

Omentum. — The  omentum  showed  numerous  dark 
red  tubercles,  yellow  in  the  centre,  ranging  in  size 
from  a  mustard  seed  to  a  wheat  grain. 

The  peritoneal  sac  contained  about  30  cc.  of 
blood-stained  fluid. 

On  the  surface  of  the  rumen  there  was  one  congested 
tubercle. 

Spleen. — Greatly  swollen  ;  weighed  1  lb.  9  ozs. 
On  the  surface  there  were  three  loosely  attached  dark 
tubercles,  slightly  opaque  in  the  centre.  On  section 
the  pulp  was  packed  almost  as  closely  as  possible 
with  spherical  tubercles,  necrotic  in  the  centre,  the 
largest  the  size  of  a  No.  1  shot.  The  small  amount 
of  splenic  tissue  that  remained  was  soft,  dark  red, 
and  diffluent. 

Liver. — Greatly  enlarged  ;  weight  8  lbs.  3  ozs. 
The  surface  was  mottled  with  purplish  and  yellow 
patches ;  the  substance  was  soft,  yellowish,  and 
very  closely  beset  with  grey  miliary  tubercles ; 
under  the  capsule  many  of  the  tubercles  had  a  flat 
lenticular  shape,  and  measured  about  2  millimetres 
across,  but  in  the  substance  they  were  all  spherical 
and  about  1  millimetre  in  diameter. 

Gall  Bladder. — Mucous  membrane  normal. 

Portal  Glands. — Enlarged  to  three  or  four  times 
the  normal.  Showed  on  section  in  the  cortices 
irregular  greyish,  somewhat  translucent  masses, 
which  were  evidently  caused  by  very  early  tuberculous 
infiltration. 

Kidneys. — Were  enlarged,  pale  and  soft ;  they 
showed  in  the  cortices,  on  the  surfaces  as  well  as  on 
section,  numerous  grey  miliary  tubercles ;  the 
medullary  zones  were  free  from  tubercles. 

Suprarenal  Bodies. — No  tubercles  sesn. 

Thora.v  : 

Heart. — The  pericardial  sac  contained  several 
cubic  centimetres  of  straw-coloured  fluid  and  one 
or  two  flakes  of  yellow  lymph. 

The  pericardial  surface  was  injected,  but  was  free 
from  tubercles. 

The  heart  muscle  was  soft  and  flabby. 

The  cavities  of  both  ventricles  and  auricles  were 
filled  with  dark  red  blood  clots;  the  clots  in  the  ven- 
tricles extended  into  the  pulmonary  artery  and  aorta. 
There  was  a  minute  grey  tubercle  on  the  endocardium 
of  the  right  ventricle  ;  with  this  exception  the 
endocardium  was  normal. 

There  was  an  excess  of  fluid  in  the  pleural  cavities. 

Pleura. — The  fringes  along  the  margins  of  the 
ribs  were  slightly  hypcrtrophied  and  deeply  congested  ; 
they  showed  here  and  there  small  flattened  greyish 
white  tubercles. 

On  the  pleural  surface  of  the  pericardiuni  there 
were  some  dark  red  villous  vegetations,  at  the  bases 
of  which  minute  tubercles,  resembling  grains  of  sand, 
could  ho  seen  and  felt ;  there  were  also  a  few 
tubciclos  siniiLxr  to  those  on  the  parietal  pleura. 

On  the  pleural  surface  of  the  diaphragm  there  was 
a  slight  development  of  vegetations  similar  to  those 
on  the  pleural  surface  of  the  pericardium  ;  thei'e 
were  besides  a,bout  half  a  dozen  dark  red  loosely 
attached  nodules,  yellow  in  the  centre,  the  size  of 
barley  grains. 


Lungs. — Were  very  heav}-,  and  weighed  with  the 
bronchial  and  mediastinal  glands,  10  lbs. 

The  cephalic  lobes  and  anterior  and  ventral  portions 
of  the  caudal  lobes  were  firm  (earnificd),  dark  red  and 
completely  consolidated  ;  they  showed  on  the  surfaces 
very  numerous  slightly  pi'ojecting  grey  tubercles, 
the  size  of  mustard  seeds  (some  of  the  tubercles  on  the 
dorsal  surfaces  were  flattened  out  as  in  the  liver)  ; 
on  section  the  tissue  of  the  lobules  was  very  firm, 
dark  red,  and  closely  beset  with  minute  tubercles 
similar  to  those  on  the  surface  ;  a  few  of  the  tubercles 
appeared  to  have  opaque  centres  ;  the  bronchi  in  the 
solid  parts  were  filled  with  yellow  muco-pus. 

The  greater  parts  of  the  caudal  lobes  were  air- 
containing,  and  were  only  .slightly  congested  and 
cedematous.  On  section  they  were  closely  beset  with 
tiny  tubercles,  similar  to  those  in  the  consolidated 
lobes,  which  stood  out  from  the  cut  surface. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
measured  5  in.  by  2-J  in.  by  1  in.,  and  weighed  3  ozs. 
On  section  the  medulla  was  soft,  red,  and  cedematous  ; 
the  cortex  was  firmer  than  normal,  pinkish-grey,  and 
dotted  here  and  there  with  yellow  points. 

All  the  glands  in  the  dorsal  mediastinum  anterior 
to  this  were  much  enlarged,  and  resembled  the  caudal 
gland. 

Bronchial  Glands. — The  left  bronchial  gland  was  en- 
larged to  four  or  five  times  the  normal.  On  section 
it  resembled  the  mediastinal  gland,  with  the  excep- 
tion that  the  yellow  foci  were  more  numerous  ;  in 
places  a  fine  yellow  network  was  just  visible. 

The  right  bronchial  gland  was  enlarged  and  intensely 
congested  ;  it  resembled  the  left  bronchial. 

Two  enlarged  glands  below  the  trachea  showed  on 
section  firm  reddish-grey  tissue  studded  with  j'ellow 
foci. 

The  peribronchial  glands  T^  ere  enlarged,  cedematous 
but  not  congested ;  their  cortices  were  evidently 
infiltrated  with  cells,  but  no  yellow  foci  were  seen. 

The  trachea  and  bronchi  were  filled  with  frothy 
mucus. 

Tonsils. — Both  tonsils  were  haemorrhagic,  and  showed 
minute  opacpie  foci. 

Pharyngeal  mucous  membrane  congested  ;  otherwise 
normal. 

Intestines. — The  small  intestines  throughout  their 
whole  length  showed  scattered  on  the  mucous  surface 
soft  greyish-white  foci,  which  were  readily  scraped  away 
with  the  end  of  a  knife.    (Numerous  tubercle  bacilli  found.) 

Large  intestines  normal. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — Not 
enlarged  Contained  in  the  cortices  numerous  discrete 
grey  tubercles  with  opaque  yellow  centres. 

Lejt  Iliac  Gland. — Closely  beset  with  opaque  tubercles 
varying  from  1  to  2  mm.  in  diameter. 

Right  Iliac  Gland. — Contained  similar,  but  fewer 
tubercles. 

Lumbar  Glands,  Ccelic  Glands,  Ilio-Sacral  Glands,  Renal 
Gland. — Resembled  the  left  iliac. 

The  undermentioned  glands  were  all  intensely  haemor- 
rhagic and  showed  discrete  caseous  tubercles  in  their 
cortices : — 

Right  and  Lejt  Pudic,  Right  and  Left  Gluteal,  Right 
and  Left  Ischiatic.  Precrural  (left  more  than  right). 
Right  and  Left  Popliteal,  Right  and  Svbmaxillarij. 
Right  and.  Left  Post-Pharyngcal,  Parotid,  Right  Axil- 
lary, Right   Prepectoral   (foci   very  small).  Inferior 
Mediastinal,  and  Vertebral. 
The  left  axillary  gland  showed  no  macroscopic  tubercles. 
Right  Prescapular  Gland. — Was  slightly  enlarged,  and 
studded  with  discrete  caseous  tubercles. 

All  the  haemo-lymph  glands  examined  showed  small 
tubercles. 

Mammary  Gland,  Uterus,  Bladder,  Eyes. — ^Normal. 

Microscopical  Examination  {Smear  Preparations). 
Second  Prepectoral  Gland. — Very  numerous  tubercle 
baciUi. 

Right  Tonsil. 

Left  Upper  Cervical  Gland  ^  i  i 

,  Vr        T       1         J      I  Numerous  tubercle 
.4  Hifmo-Lyniph  Gland  bacilil 
Left  Iliac  Gland 
Spleen    -       -       -       -  j 
Intestine. — ]\Ioderately  numerous  tubercle  bacilli. 
A  Guinea-pig   Inocidatcd.   intraperitoneally   -n-itli  an 
emulsion  made  from  the  spleen  died  in  14  days  of  acute 
tuberculosis. 
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CHIMPANZEE  4- 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  P.  IV. 
Date  of  Inoculation— October  31st,  1904. 

Dose — 1 '0  mi!Ii"ramme.  f 
Died— Djc:mb;r  26th,  1904  ;  55  days  aft.-r  inoculation. 


Clinical  Histor'j. 
T  ie  chimpanzee  wa^,  inoc  ilatsd  s  ubc  itan?o  isly  over 
the  ri^ht  scipi'a  on  October  ?lst,  1904.  Two  days 
later  a  slight  thickening  was  felt  at  the  seat  of 
inoculation  ;  this  rapidly  increased  in  size,  and  in 
eight  days  there  was  a  prominent  rounded  fluctuant 
tumour  two  inches  in  diameter,  standing  about  a  quarter 
of  an  inch  above  the  surface.  The  axillary  glands  on 
both  sides  were  definitely  enlarged  and  hardened,  those 
on  the  right  side  being  larger  than  those  on  the  left  (the 
glands  were  first  felt  to  be  enlarged  on  the  sixth  day). 

On  November  11th,  eleven  days  after  the  inoculation, 
the  swelling  was  three  inches  in  diameter,  and  was  very 
soft  and  fluctuant ;  the  skin  over  the  central  part  was 
inflamed  and  thinned,  and  tender  to  the  touch.  The 
axillary  glands  on  the  right  side  were  very  large,  those 
on  the  left  side  being  about  halt  the  size. 

On  November  14th,  disturbance  of  the  generj.1  health 
was  first  noted  (rough  coat,  anxious  expression,  etc.)  ; 
the  skin  over  the  abscess  broke  down  during  the  night, 
a  minute  aperture  forming  near  one  margin  ;  the  tumour 
was  smaller  and  did  not  project  so  much  above  the  sur- 
face ;  pressure  on  the  tumour  caused  glairy  ill-formed 
pus  to  exude  through  the  puncture.  Microscopical  ex- 
amination of  the  pus  showed  broken  down  pus  cells  and 
numerous  tubercle  bacilli,  many  of  which  were  long  and 
beaded. 

The  chimpanzee  up  to  this  time  had  lived  with  three 
other  chimpanzees  ;  as  soon  as  it  was  found  that  the 
abs?ess  had  broken  down  she  \va<  promptly  removed 
to  a  separate  cage,  and  th  ■  skin  around  the  ulcer  treated 
night  and  morning  with  an  antijeptic  lotion. 

November  21st.  There  has  been  a  constant  discharge 
from  the  skin  opening,  which  is  a  little  larger  ;  the  local 
lesion  is  now  represented  by  a  shallow  depression  in  the 
.'  kin  with  slightly  raised  thicken?d  margins  ;  an  enlarged 
gland  was  felt  a  few  inches  below  the  occiput,  a  little  to  the 
rijfht  of  the  mid  line;  the  large  axillary  gland  on  the 
ri^ht  side  feels  a  little  smaller.  The  animal  is  obviously 
ill;  her  coat  is  staring;  she  is  much  thinner,  and  her 
appetite  is  ve  y  capricious. 


December  10th.  The  skin  opening  has  slowly  become 
larger ;  it  is  now  about  a  third  of  an  inch  in  diameter  ; 
there  is  a  constant  discharge  of  thin  sero-pus.  (On 
several  occasions  the  chimpanzee  has  been  seen  to  place 
her  hand  on  the  ulcer,  and  then  to  lick  the  discharge 
from  her  fingers  ;  this  accounts  for  the  implication  of 
the  tonsils  and  intestines.)  The  skin  is  undermined 
around  the  ulcer,  but  there  is  very  little  thickening  of 
the  surrounding  tissues. 

The  general  condition  is  very  poor,  but  she  retains  her 
appetite  remarkably  well ;  she  is  much  quieter,  and  now 
makes  no  attempt  to  escape  from  her  cage  ;  she  is  dis- 
tinctly thinner  and  weaker  ;  her  lips  are  pale,  her  ex- 
pression anxious,  and  her  coat  staring. 

December  17th.  There  has  been  progressive  emacia- 
tion and  weakness  ;  this  morning  marked  oedema  of 
the  eyoHds  was  noticed,  which  persisted  until  the  end 
of  the  experiment. 

The  mucous  membrane  of  the  lips  and  mouth  is  ex- 
tremely pale  ;  the  skin  of  the  face  and  ears  has  a  yellow 
earthy  hue  ;  the  muscles  are  flabby ;  the  appetite  is 
very  poor. 

The  local  conditions  remain  about  the  same ;  the 
opening  in  the  skin  of  the  back  is  slowly  enlarging,  and 
is  every  morning  covered  over  with  dried  secretion,  but 
on  removal  of  the  scab  a  small  amount  of  pus  can  be 
squeezed  out. 

December  22nd.  Condition  much  about  the  same, 
but  emaciation  and  weakness  more  marked.  The  axil- 
lary glands  have  diminished  in  size. 

December  26th.    Died  fifty-five  days  after  inoculation. 
Weight. 

November  7th,  1904       -  -  15  lbs.    0  ozs. 

November  23rd,  1904     -  -  14  lbs.    6  ozs. 

December  12th,  1901     -  -  13  lbs.  12  ozs. 

December  20th,  1904      -  -  13  lbs.    4  ozs. 

December  26th,  1994      -  -  12  lbs.  15  ozs. 

Loss  in  weight    -       -  -     2  lbs.    1  oz. 

Average  loss  per  week  -     4*7  lbs. 


Temj^erature. 
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POST-MORTEM  EXAMINATKJN 
Body. — Very  emaciated. 

Local  Les'o  •. — At  the  seat  of  inoculation,  on  the  right 
scapiil«,  there  v  ai3  an  ulcer  a  little  over  half  an  inch 
in  diameter,  with  thin  undermined  edges,  which  partly 
enclose  '  a  flattened  cavity  rather  larger  than  a  shilling. 
The  walls  of  this  cavity  wi  re  smooth,  and  brownish  in 
colour,  and  only  slightly  indurated.  In  its  inner  wall 
and  just  beneath  Were  several  whitish  tubercles. 

Axillary  Glands. — Th^  axillary  glands  on  the  r'ght  side, 
seven  in  number,  each  the  size  of  a  small  haricot  bean, 
were  enlarged  ;  on  section  they  were  found  to  be  tough 
and  fibrous,  with  caseating  nodules. 

On  the  opposite  side  the  axillaxy  glands  wc  re  equally 
enlarged,  and  very  similar  on  section. 

A  gland  lying  on  a  middle  cervical  vertebra,  under 
the  right  trapezius,  was  enlarged  to  the  size  of  a  haricot 
bean,  and  on  section  ',  as  dense  and  fibroid,  with  caseating 
areas  in  the  cortex. 

In  the  right  posterior  triangle,  half  an  inch  above  the 
clavicle,  and  lying  partly  under  the  sterno-mastoid, 
there  v  as  a  gland  the  size  of  a  sparrow's  egg.  which  showed 
on  section  irregular  caseous  softened  nodules  and  caseous 
foci  in  a  translucent  fibroid  matrix. 

Behind  the  midile  of  the  clavicle  on  each  side  there 
Y  as  a  series  of  four  small  glands,  all  these  show  ?d  caseous 
foci. 

In  tlie  right  anterior  triangle,  under  the  angle  of  the 
jaw,  there  v  as  a  group  of  from  eight  to  ten  slightly  en- 
lar  ed  glands,  all  of  which  contain  3d  discrete  caseous  foci. 

On  the  left  side  there  ^^as  a  similar  group  ;  extending 
t'ownwards  along  the  left  carotid  artery  were  three  small 
glands  which  also  show?d  caseous  foci. 

There  were  scattered  caseous  foci  in  the  submental, 
submaxillary  and  subparotid  glands. 

Inguinal  Glands,  Iliac  Glands. — W  re  enlarged,  and 
packed  with  caseous  foci. 

Abdomen  : 

Omentum,  Peritoneum  — Normal. 

Spleen. — Was  enormously  enlarged,  measuring  five 
and  a  half  inches  by  three  inches  by  one  and  a  half 
inches.  Its  surface  wr.s  studded  with  tubercles,  larger 
thai,  those  in  the  liver,  from  the  margins  of  which 
a  thin  ragged  membrane  extended,  which  in  places 
formed  a  continuous  layer  over  the  organ. 

Section  showed  tubercles  tm'oughout  the  organ. 

There  wrs  a  bunch  of  glands  in  the  hilum  of  the 
spleen  packed  with  tuberculous  noduies,  translucent 
with  caseating  centres. 

Liver. — Appear  d  enlarged,  and  v  as  studded  with 
innumerable  tubercles,  the  largest  of  which,  the 
[      size  of  a  pin's  head,  projecte  d  on  the  surface  ;  section 


showed  the  tubercles  to  be  equally  numerous  through- 
out the  organ. 

Kidneys. — -Were  extremely  pale,  being  a  sort  of 
clay  colour  ;  fairly  numerous  minute  opaque  tubercles 
Were  seen  in  them. 

Thorax  : 

Heat. — Several  tubercles  were  seen  on  the  surface 
of  the  right  ventricle  and  on  the  surface  of  the  right 
auricle ;  there  were  no  tubercles  on  the  endocardium. 

Pleura. — Normal. 

Lungs. — -Were  packed  with  dark  grey  translucent 
tubercles,  with  very  little  caseation  about  their 
centres. 

Bronchial  Glands. — Were  enlarged,  and  studded 
witn  caseating  foci. 

Tonsils. — Enlarged,  and  very  irregular  on  the  surface. 
(Tubercle  bacilli  found.) 

Small  Intestine. — The  small  intestines  were  examined 
after  they  had  been  preserved  in  glycerine.  All  the 
Peyer's  patches  Avere  found  to  contain  discrete  opaque 
tubercles,  the  size  of  pins'  heads  ;  some  of  the  patches 
contained  three  or  four,  others  as  many  as  twelve  ;  there 
were  no  definite  ulcers,  but  the  mucous  membrane  over 
several  of  the  tubercles  showed  a  minute  opening  (a 
smear  was  made  from  one  of  the  tubercles,  and  tubercle 
bacilli  were  found)  :  on  the  serous  surface  of  the  small 
intestine  a  few  pearly  white  tubercles  were  seen. 

Meso-Colon. — Somewhat  oedematous.  Otherwise  nor- 
mal. 

Many  of  the  colic  glands  contained  minute  tuberculous 
foci,  while  those  at  the  root  of  the  mesentery  were  larger 
and  more  severely  affected. 

Microscopical  Examination. 

Left  Cervical  Gland}   Moderately  numerous  tubercle 
Left  Tonsil  J  bacilli. 

Right  Submaxillary  Gland.- — No  tubercle  bacilli. 
Bronchial  Gland. — Very  numerous  tubercle  bacilli. 
Axillary  Gland. — Numerous  tubercle  bacilli. 
Liver.- — Tubercle  bacilli  fairly  numerous. 

Cultures  were  obtained  both  from  the  axillary  gland 
and  a  bronchial  gland. 

G  u  inea  -  Pigs  Inoculated. 

Guinea  Pig  1,400  inoculated  with  an  emulsion  of  an 
axillary  gland  died  of  general  tuberculosis  in  twenty 
days. 

Guinea  Pig  1,401  inoculated  with  an  emulsion  from  the 
liver  died  of  general  tuberculosis  in  eighteen  days. 


77. 
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PIG  94. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  IV, 

Inoculated  at  the  same  time  as  Chimpanzee  4  with  an  equivalent  dose  of  culture. 

Lose — I'O  milligramme. 

Date— October  31st,  1904 

Weight— November  1st,  1904.    27  lbs. 

Killed — December  31st,  1904.    61  days  after  inoculation. 


Clinical  History. 

The  pig  was  inoculated  subcutaneously  in  the  wall  of 
the  abdomen  on  December  31st,  1904. 

There  were  no  symptoms  of  illness  during  the  experi- 
ment. 

Weight. 

In  the  first  three  weeks  there  was  a  gain  in  weight  of 
6  lbs.  ;  then  for  19  days  the  weight  was  more  or  less 


stationary ;  from  December  12th  to  December  27th  the 
animal  lost  5  lbs. 


November  1st,  1904       .       .       .  . 
November  23rd,  1904      .       .       .  , 
December  12th,  1904 
December  27th,  1904  ... 

Gain  in  weight  on  the  initial  weight 


qr. 

0 
1 
1 

1 

0 


lbs. 

27 
5 
7 
2 
3 
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November 

10  I? 


20 


25 


Temperature. 


30 


to 


December 

15 


20 


25 


30 
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POST-MORTEM  EXAMINATION. 

Condition.  — Moderate. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  in  the 
mid  line  of  the  abdomen,  2  in.  posterior  to  the  umbilicus, 
there  was  a  small  irregular  tumour  measuring  roughly 
H  in.  by  f  in.  by  I  in. 

On  section  it  was  composed  of  tough  greyish  white 
waxy  caseated  tissue,  showing  here  and  there  opaque 
white  gritty  streaks ;  the  skin  over  the  tumour  was 
slightly  adherent,  but  not  infiltrated. 

Superficial  Inguinal  Glands. — In  each  inguinal  region 
there  was  a  group  of  three  or  four  enlarged  and  indurated 
glands,  which  showed  on  section  a  coarse  network  of 
greyish  white,  somewhat  translucent,  gritty  caseated 
tissue,  infiltrating  a  firm  greyish  translucent  tissue. 

Iliac  Glands. — ^The  glands  on  both  sides  were  similar  in 
appearance  to  the  inguinal  glands,  but  the  network  of 
caseated  tissue  was  much  finer  ;  the  left  iliac  glands  were 
a  little  more  advanced  than  the  right. 

Precrural  Glands. — Were  slightly  enlarged,  and  showed 
foci  of  early  caseation. 

Abdomen  : 

Omentum. — Showed  some  minute  transf)arent 
points,  which  were  possibly  early  tubercles. 

Peritoneum. — ^The  peritoneal  surface  of  the  dia- 
phragm was  profusely  covered  with  hard  grey 
miliary  tubercles. 

Sp'een. — About  twice  the  normal  in  si-^e  ;  showed 
on  the  surface  numerous  slightly  projecting  grey 
trar.slucent    nodules,     the     largest     3    mm.  in 


diameter.  On  section  the  pulp  was  crowded  with 
similar  nodules,  yellow  and  necrotic  in  the  centre  ; 
these  had  a  reddish  colour  around  the  margins 
(probably  from  enclosed  splenic  tissue),  and  so  were 
not  easily  differentiated  from  the  surrounding 
splenic  pulp. 

Liver. — Enlarged,  pale,  and  mottled  on  the 
surface  with  patches  of  congestion.  The  capsule 
was  covered  with  extremely  numerous  minute 
transparent  foci,  which  were  visible  only  by  reflected 
light.  The  substance  of  the  liver  was  pale,  and 
had  the  appearance  of  being  closely  peppered  with 
minute  grey  foci,  which  were  just  visible  to  the 
naked  eye. 

Portal  Glands. — In  the  small  omentum  there  was 
a  series  of  five  or  six  enlarged  and  indurated  glands, 
the  largest  the  size  of  a  filbert,  which  showed  on 
section  opaque  caseous  streaks  and  foci  (some 
softened),  embedded  in  a  grey  translucent  matrix. 

Lumbar  Glands. — Slightly  enlarged  and  indurated, 
and  in  a  state  of  early  caseation. 

Kidneys. — Left  kidney  showed  in  the  cortex, 
on  the  surface  and  on  section,  numerous  grey  trans- 
lucent tubercles,  mostly  about  the  size  of  mustard 
seeds.  Two  or  three  tubercles  were  slightly  larger, 
and  extended  into  the  cortex  as  radial  streaks. 

Right  kidney  contained  numerous  small  tubercles, 
similar  to  those  in  the  left ;  projecting  from  its 
pelvis  there  was  a  tense  cyst,  the  size  of  a  bagatelle 
ball,  with  thin  fibrous  walls  and  clear  yellowish 
watery  contents  with  a  urinous  odour. 

Suprarenal  Bodies. — Appeared  normal. 
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T'lorajc : 

Heart,  Pericardium.  — Normal. 

Lungs. — The  lungs  were  lirm  and  collapsed  only 
partially ;  they  were  closely  beset  with  grey  trans- 
lucent tubercles,  ranging  from  1  to  2  mm.  in 
diameter,  a  few  of  which  wei-e  opaque  and  gritty 
in  the  centre  ;  on  the  dorsal  surfaces  the  tubercles 
under  the  pleura  were  flattened  out,  and  ha:l  in  many 
places  become  confluent,  forming  irregular  grey  areas. 

Bronchial  Glands. — Two  or  three  times  the  norma! 
in  size  ;  showed  on  section  opaque  yellowi^h  wh.te 
gritty  foci. 

Mediastinal  Glands. — Dorsal  mediastinal  g  anas 
were  slightly  enlarged,  but  showed  no  opac[ue  foci. 

Ventral  mediastinal  glands  S-iow>5d  a  few  early 
foci. 

Pleura.— Wong  the  margins  of  the  last  three 
ribs  there  were  lines  of  soft  pinkish  connective  tissue 
outgrowths.  On  other  parts  of  the  parietal  pleura 
there  were  numerous  minute  hard  tubercles. 

The  pleura  covering  the  diaj)hragm  presented 
numerous  small  tubercles,  most  ot  which  were  sur- 
mounted l)y  small  transparent  fringes. 


Around  the  margins  of  the  tendon  of  the  dia- 
jjhragm  there  were  some  soft  growths  similar  to 
those  on  the  ribs. 

Alitnentarij  Tract. 

Tonsils,  Pharynx,  Small  Intestine. — Normal. 

Gastric  Gland. — Resembled  the  portal. 

Mesenteric  Glands. — All  the  mesenteric  glands  were 
enlarged,  indurated,  and  showed  on  section  a  fine  yellowish 
white  network  of  caseation. 

Ileo-Colic  Glands,  Colic  Glands. — Were  similarly  affected. 

Various  Lympliatic  Glands. 

One  left  submaxillary,  two  right  submaxillary,  and  the 
prescapular  glands  each  showed  two  or  three  opaque 
whitish  foci. 

Other  lymphatic  glands  were  normal. 

Microscopical  Examination  {Smear  Preparations). 

Left  Submaxillary  Gland  -  Moderate  number  of 
Portal  Gland       •       -       ■   (      tubercle  bacilli. 

Mesenteric  Gland. — ^Numcrous  tubercle  bacilli. 
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MANDRILL  BABOON  46. 


Subcutaneous  Inoculation  of  culture  from  the  original  material  of  Virus  B.  IV 
Dose — 1  ■  0  milligramme. 
Date— December  14th,  1904. 

Found  Dead — February  1st,  1905.    49  days  after  inoculation. 


Clinical  History. 

The  baboon  was  inoculated  subcutaneously  between 
the  shoulders  on  December  14th,  1904. 

Seven  days  after  inoculation  there  was  a  small  tumour 
about  the  size  of  a  split  pea. 

This  slowly  enlarged,  and  on  December  30th,  sixteen 
days  after  inoculation,  was  raised,  rounded,  and  1^  in.  in 
diameter  ;  a  small  opening  had  appeared  in  the  skin 
over  the  tumour,  through  which  thick  greenish  yellow 
pus  exuded. 

On  January  7th  the  tumour  was  a  little  larger,  l^^ 
in  diameter,  and  more  prominent  and  fluctuant ;  pus 
was   intermittently  discharged   through    the  opening. 
The  axillary  glands,  particularly  those  on  the  right  side, 
were  felt  to  be  enlarged  and  softened. 

On  January  23rd  there  was  a  very  profuse  discharge 
of  pus,  and  the  tumour  became  smaller. 

There  was  no  obvious  change  in  the  general  health 
until  January  25th,  when  he  was  seen  to  shiver  and  to 
have  some  loss  of  appetite. 


On  January  27th  his  general  condition  seemed  to  have 
improved ;  the  respirations,  however,  were  increased 
and  the  appetite  remained  poor.  The  tumour  was- 
smaller  and  firmer,  the  skin  being  covered  with  dried 
discharge  ;  the  axillary  glands  on  the  right  side  were 
large  and  soft,  but  not  adherent ;  those  on  the  left  side 
were  much  saialler. 

On  February  1st  he  was  found  dead,  49  days  after 
inoculation  ;  his  condition  on  the  previous  day  was  not 
such  as  to  lead  one  to  expect  this  early  termination  of 
the  experiment. 


Weight. 

December  20th,  1904  - 
January  10th,  1905  - 
January  24th,  1905 
February  1st,  1905 

Gain  in  weight  on  the  initial 
weight  .... 


lbs. 

5 
5 
6 
0 


0Z3. 

13 
3 
4 
0 

3 


Temperature. 


AC  1415 


December 
20  zs  30 


January 

IS  20 


POST-MORTEM  EXAMINATION. 

Body. — In  poor  condition,  but  not  emaciated. 

Local  Leison. — On  the  right  scapula,  near  the  mid  line, 
there  was  a  slightly  raised  flattened  swelling,  triangular 
in  outline,  measuring  one  and  a  half  inches  along  each 
side.  Near  one  margin  there  was  a  small  o  pening, 
through  which  thin  yellow  purulent  fluid  could  by 
pressure  on  the  swelling  be  made  to  exude. 

On  section  the  swelling  was  seen  to  be  an  abscess,  from 
which  most  of  the  contents  had  been  discharged  ;  the 
outer  wall  was  formed  by  skin,  lined  internally  by  a  thin 
layer  of  caseo-pus  ;  the  inner  by  breaking  down  caseated 
tissue  separated  from  the  muscles  by  a  thin  layer  of 
fibrous  tissue  ;  the  inner  wall  was  3  millimetres  thick. 

Axillary  Glands. — In  the  right  axilla  there  was  a  group 
of  seven  enlarged  glands.  The  two  largest  had  fused 
together  to  form  a  m- ss,  1  in.  by  1  in.  by  ^  in., 
which  on  section  consisted  throughout  of  thick  greenish 
yellow  caseo-pus.  The  other  glands  were  the  size  of  per.s 
and  contained  discrete  softened  caseous  nodules  up  to  3 
mm.  in  diameter. 

On  the  left  side  there  was  one  gland,  the  size  of  a  broad 
bean,  the  substance  of  which  was  almost  entirely  rejilaced 
by  yellow  caseo-pus.  Other  sraall  glands  in  this  neigh- 
bourhood were  normal. 


Cervical  Glands. — Superficial  and  deep;  normal. 
A  mid  cervical   gland  on  the  right  side,  appeared 
slightly  enlarged,  but  there  were  no  foci  of  caseation. 

Abdomen  : 

Omentum,   Pirito^eum. — Normal. 

Spleen. — Two  or  three  times  the  normal  in  siz';. 
was  packed  with  yellow  caseous  and  softened  nodules, 
ranging  in  si;e  f.om  a  large  shot  to  a  pea  ;  many  of 
the  nodules  piojected  on  the  surface,  a  few  being 
'iurrounded  by  fringes  of  fibrin. 

The  glands  in  the  gastro-splenic  omentum  were 
slightly  enlarged,  and  contained  softened  caseous 
nodules. 

Liver. — -Pale  and  soft.  Showed  on  the  surface, 
under  the  capsule,  nine  to  twelve  softened  caseous 
tubercles,  varying  in  size. from  a  mustard  sied  to  that 
of  a  No.  4  shot.  On  section  of  the  liver  similar 
tubercles  we  e  seen  sparsely  scattered  throughout 
the  subslance. 

A  sma'l  gland  in  the  hilum  of  the  liver,  and  two 
slightly  larger  ones  in  the  small  omentum,  were 
almost  entirely  caseous. 

Coeliac  Glands. — Two  coeliac  glands  eont.ained 
each  a  softened  caseous  nodule. 

Iliac  Glands,  Lumbar  Glands. — Normal. 
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Kidnejis. — Right  kidney  showed  on  the  surface 
six:  grey  tubercles,  slightly  opaque  in  the  centre  ; 
on  section  two  tubercles  were  seen  in  the  depth  of  the 
cortex. 

Left  kidney  showed  five  tubercles  on  the  surface. 
In  the  depth  of  the  cortex  there  were  two  caseous 
nodules  2  by  3  mm.  in  diameter,  besides  two  or  three 
minute  tubercles. 

Suprarenal  Bodies,  Stomach,  Intestines. — Normal. 

Mesenteric  Glamls. — Were  not  enlarged.  Two 
contained  caseous  foci. 

Iko-Colic  Glamls. — An  ileo-colic  gland  showed 
three  or  four  caseous  foci. 

Colic  Glands. — Normal. 
Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs. — The  right  lung  contained  about  two  dozen 
hard,  caseating  tubercles,  ranging  in  size  from  a 


pin's  head  to  a  small  pea.  There  were  similar 
tubercles  in  the  left  lung,  but  in  smaller  number. 

Bronchial  Glands. — A  gland  below  the  left  bronchus 
contained  a  softened  caseous  nodule  3  mm. in  diameter. 
Other  bronchial  glands  appeared  normal. 

On  the  right  side  of  the  vertebral  column,  about  the 
level  of  the  sixth  to  the  eighth  ribs,  there  was  a  mass 
the  size  of  a  small  bean,  composed  of  greenish-yellow 
pus,  surrounded  by  a  thin  fibrous  capsule. 

Tonsils,  Phari/n.v,  Submaxillary  Glands,  Plian/ngeal 
Glands,  Brain,  Spinal  Cord,  Testicles,  Inrjuinal  Glands. 
■ — Normal. 

Microscopical  Examination  [Smear  Pre parations). 

Mesmteric  Gland. — Five  tubercle  bacilli  seen. 

Liver. — Moderately  numerous  tubercle   bacilli.  ^ 


VIRUS  B  V. 

November  19,  1903. 

MESENTEEIC  GLANDS. 


Cow  when  killed,  was  found  to  have  disease  of  the  lung  and  mesenteric  glands.  A  fiece  of 
the  lung  had  on  its  surface  two  large  growths  contaiyiing  in  the  interior  yellow  gritty  foci, 
and  showed  in  the  substance  under  the  pleura  patches  of  tuberculous  pneumonia. 
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I'JG 
CALF  144. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B  V. 
Volume  of  Emulsioil-2-32  ec.  diluted  to  10  cc.  with  normal  saline. 
Number  of  Tubercle  Bacilli  inoculated— 4,.500,00t. 
Pate— November  20th,  1903, 
Weight  at  inoculation— 2  cwt. 

Killed— January  21st,  1904.    62  days  after  inoculation 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  November  20th,  1903. 

Ten  days  later  there  was  a  tender,  slightly  projecting 
swelling  measuring  3  in.  by  2J  in.  ;  the  prescapular  gland 
was  shghtly  enlarged. 

On  the  twentieth  day  the  tumour  measured  4  in.  in 
diameter,  and  was  prominent,  circular  in  outline,  and  ad- 
herent to  the  skin  ;  the  jsrescapular  gland  was  4  in. 
in  length.  Subsequently  the  tiunour  and  the  gland 
increased  in  size,  but  only  to  a  slight  extent. 

Tlie  health  of  the  animal  remained  good  throughout  the 
experiment. 

Temperature. 

The  temperatiire  did  not  fluctuate  beyond  the  normal. 
Weights. 

Dm-ing  the  fii-st  fortnight  the  caK  gained  21  lbs.  in 
weight ;  in  the  third  week  there  was  a  loss  of  4  lbs.  ; 
subsequently  there  was  a  steady  increase. 


cwts. 

qrs. 

lbs. 

November  24th,  1903 

2 

0 

0 

December  8th,  1903 

2 

0 

21 

December  16th,  1903 

2 

0 

17 

January  21st,  1904  - 

2 

2 

3 

Gain  in  tveight 

2 

3 

Rate  of  gain  per  iveek  - 

6-5 

POST-MORTEM  EXAMINATION. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  a  somewhat  prominent  firm 
tumour,  measuring  3i  in.  by  2|  in.  by  3|  in.,  which  on 
section  was  found  to  consist  entirely  of  dense  yellowish 
necrotic  tissue,  containing  calcareous  particles  in  the 
peripheral  parts  only ;  near  the  skin  there  was  a  small 
patch  of  softening.  The  tumour  was  fixed  by  fibrous  tmion 
to  the  skin  and  to  the  muscle.  The  superficial  layer  of 
muscle,  in  contact  with  the  tumour,  contained  numerous 
discrete  yellow  gritty  nodules  from  1  to  3  mm.  in  diameter  ; 
the  deeper  layers  of  the  skin  showed  a  few  scattered  yellow 
foci.  At  the  inferior  extremity  of  the  tumour  there  was 
a  group  of  yellow  nodules  closely  set  in  pale  fibroid 
tissue. 

Left  Prescapular  Gland. — ^Weighed  8  ozs.,  and  measured 
4-|  in.  by  2|  in.  by  2J  in.  On  section  the  whole  of  the 
gland  was  closely  beset  with  yellow  slightly  gritty 
tubercles  ;  the  cortex  was  irregularly  thickened,  in  two 
places  forming  fibroid  wedges  which  penetrated  the 
cortex  ;  around  these  the  tubercles  were  continuous.  In 
the  tissues  surrounding  the  gland  there  were  one  or  two 
isolated  tubercles. 

Right  Prescapular. — 2|  in.  by  lin.  by  J  in.  slightly 
cedematous,  but  free  from  tubercle. 

Prepectoral  Glands. — The  superficial  pre  pectoral  gland 
was  enlarged  to  the  size  of  a  walnut,  and  indurated;  the 
capsule  was  greatly  thickened  ;  the  gland  substance  was 
completely  replaced  by  firm  caseating  tissue,  from  which 
the  thickened  capsule  could  be  easily  separated  ;  the 
caseated  tissue  was  calcareous,  chiefly  aroimd  the  hilum. 

A  second  jwepectoral  gland  showed  a  group  of  yellow 
foci  affecting  half  the  substance. 

A  third  deep  prepectoral  was  apparently  normal. 

Cervical  Glands. — The  lower  cervical  gland  on  the  left 
side  was  very  large  (2  in.  by  IJ  in.  by  1  in.),  and  on  section 
was  i^acked  with  gritty  tubercles,  which  in  more  than 
half  the  gland  had  become  confluent ;  the  capsule  was 
much  thickened. 

The  gland  on  the  opposite  side  was  normal. 

Mid  and  upper  cervical  glands  on  both  sides  were  normal. 

Abdomen  : 

Peritoneum  and  Omentum. — Normal. 


Spleen. — Weighed  14  ozs.  Normal  on  the  surface. 
Showed  in  the  pulp  about  a  dozen  spherical  nodules, 
from  2  to  4  mm.  in  diameter,  some  of  which  were 
perceptibly  calcareous. 

Liver. —Weighed.  6  lbs.  Showed  beneath  the 
capsule,  embedded  in  the  parenchyma,  whitish 
nodules  (twenty-four  in  all)  from  2  to  5  mm.  in 
diameter  ;  also  one  larger  nodule  on  the  anterior 
.surface,  1  -  .5  by  1  cm.  in  diameter.  When  cut  into  the 
nodules  appeared  to  consist  of  dense  fibroid  tissue 
containing  yellow  foci,  many  of  which  were  gritty. 

Similar  nodules  occurred  at  wide  intervals  in  the 
depth  of  the  liver. 

Hepatic  Lympliatic  Glands. — Three  in  number ; 
one  slightly  enlarged :  showed  scattered  tuber- 
culous foci  in  the  cortices. 

Gall  Bladder. — Normal. 

Kidneys. — Both  normal. 

Suprarenal  Bodies.  — Normal. 

Pancreas. — Normal. 

Large  and  Small  Intestines. — Normal. 

Gastric  Glands. — One  small  gastric  gland,  between 
the  second  and  third  stomachs,  was  closely  beset 
with  caseous  foci.    Other  gastric  glands  were  normal. 

Mesenteric  and  Colic  Glands. — Normal. 

Cosliac  Glaiuls. — Two  ccehac  glands  were  slightly 
enlarged;  each  contained  at  one  extremity  a  small 
group  of  caseous  gi'itty  foci. 

Thorax  : 

Heart  and  Pericardium. — Normal. 

Pleura  and  Diaphragm. — Both  surfaces  normal. 

Lungs. — Uniformly  distributed  throughout  both 
lungs  there  were  numerous  nodules  (some  hundreds) 
ranging  in  size  from  2  to  8  or  10  mm.  in  diameter  ; 
the  subpleural  nodules  formed  roimded  elevations 
on  the  surface,  and  two  or  tliree  of  the  larger  ones 
filled  entire  lobules  (these  being  in  the  thinned  out 
portions  of  the  lung).  The  nodules  were  all  caseous 
in  the  centre  and  many  showed  distinct  fibrous  walls ; 
some  of  the  larger  ones  had  softened  calcareous 
contents. 

The  fringes  around  the  margins  of  the  lungs 
were  not  hypertrophied,  and  were  free  from  tubercle. 

Mediastinal  Glands. — The  dorsal  caudal  gland 
was  enlarged,  and  measured  6  in.  by  If  in.  by  §  in. 
On  section  the  tissue  was  firm  and  congested :  the 
cortex  was  fiUed  with  yellow  gritty  tubercles,  which 
in  many  jjlaces  had  coalesced  to  form  fairly  large 
caseo-calcareous  nodules. 

Two  small  glands  anterior  to  this,  the  largest  the 
size  of  a  filbert,  contained  small  caseo-calcareous 
masses. 

A  gland  in  the  anterior  part  of  the  dorsal  medias- 
tinum, measuring  2^  in.  by  IJ  in.,  closely  resembled 
the  long  caudal  gland. 

Bronchial  Glands. — The  left  bronchial  gland  was 
enlarged  to  four  or  five  times  the  normal,  and  beset 
with  caseo-calcareous  nodules. 

The  right  bronchial  gland  was  similarly,  but  not 
so  extensively  affected. 

The  peribronchial  glands  on  each  side  were  slightly 
enlarged,  and  showed  caseous  foci. 

Two  glands  just  within  the  entrance  of  the  thorax, 
one  on  each  side  of  the  trachea,  were  apparently 
normal. 

A  small  ventral  mediastinal  gland  was  deeply 
congested,  and  contained  a  few  minute  caseous  foci. 
A  second  ventral  gland  was  normal. 
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Tongue,  Tonsils  ami  Pharynx. — Normal. 

Posterior,  Pharyngeal,  Submaxillary  and  Parotid 
Lymphatic  Glands. — Normal. 

Larynx  and  Trachea. — Normal. 

Ovaries,  Fallopian  Tubes  and  Uterus.—NovmaX. 

Mammary  and  Supramammary  Lymphatic  Glands. — 
Normal. 

Iliac,  Sacro-Iliac  and  Lumbar  G'/arirfs.— Normal. 

Right  and  Left  Precrural  Glands. — Normal. 

Right  and  Left  Popliteal. — Normal. 

Right  and  Left  Gluteal. — Normal, 

Right  and  Left  Ischiatic. — NormaL 

Right  Axillary  and  Prepectoral  Glands. — Normal. 

The  skin  on  the  right  side  of  the  neck,  over  the 
site  of  the  inoculation  of  tuberculin,  showed 


thick  adherent  scales  of  desquamated 
epithelium,  and  one  or  two  small  erosions. 

Microscopical  Examination. 

Smears  from : — 

The  Prescapular  Gland  Emidsion. — Tubercle  bacilli 
moderately  numerous. 

Lung. — Tubercle  bacilli  (six  seen). 
Spleen. — Tubercle  baciUi  (four  seen). 
Gastric  Gland. — No  tubercle  bacilU. 

Guinea-pigs  Inoculated. 

Three  guinea-pigs  ivere  inoculated  with  an  emulsion 
from  the  prescapular  gland;  two  died  of  an  acute  in- 
fection and  the  other  of  general  tuberculosis.  A  guinea-pig 
inoculated  with  muscle  remained  healthy. 
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HEIFER  80. 

Subcutaneous  inoculation  of  an  emulsion  made  from  the  original  material  of  Virus  B  V.  (Mediastinal  Gland). 

Volume  of  Emulsion— 2-32  cc,  diluted  to  10  cc.  with  normal  saline. 

Number  of  Bacilli  inoculated— 4,500,000. 

Date— November  20th,  1903. 

Weight  at  inoculation — 5  cwt.  2  qrs.  1 1  lbs. 

Killed — Januarj^  21st,  1904.    62  days  after  inoculation. 


Clinical  History. 

The  heifer  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  November  20th,  1903. 

Ten  days  later  there  was  an  elongated  flat  thickening 
3Jin  by  2  in. 

On  the  twentieth  day  the  tumour  measured  5  in.  by 
3^  in. ;  it  was  prominent,  tirm.  and  adherent  to  the 
skin. 

After  this  date  the  tumour  remained  practically 
unchanged. 

During  the  early  part  of  the  experiment  the  prescapular 
gland  was  not  felt  on  account  of  the  large  amount  of 
surrounding  fat.  At  the  end  of  the  third  week  it  was 
definitely  enlarged,  and  at  the  end  of  the  fourth  measured 
about  5  in.  in  length. 


The  animal  showed  no  symptom  of  rUness  during  the 
experiment. 

Weights. 

During  the  first  fortnight  there  was  a  gain  in  weight 
of  1  qr.  26  lbs.  ;  in  the  third  week  the  animal  lost  14  lbs. ; 
subsequently  there  was  a  steady  increase  in  weight  week 
by  week. 

cwts.  qrs.  lbs. 

November  24th,  1903  -  -  -  5  2  11 
January  19th,  1904     -       -       -  6       3  0 

Gain  in  weight  during 

the  experiment        -       -  1       0  17 
Average  weekly  increase         -  14*3 

Tuberculin  Test. — January  19th,  1904,  60  days  after 
inoculation.    Positive.    Rise  of  temperature  1'3°C. 
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POST-MORTEM  EXAMINATION. 


Carcass. — In  good  condition  and  very  fat. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the 
left  side  of  the  neck  there  was  a  projecting  tumour, 
measuring  5h  in.  in  length,  3  in.  in  breadth  and  If  in. 
in  thickness,  and  which  weighed  with  the  skin  and  the 
thin  layer  of  muscle  to  which  it  was  attached,  13  ozs. 

When  cut  into,  the  tumour  showed  in  the  central 
portion  dense  yellow  caseating  tissue,  of  a  firm  con 
sistence  and  not  perceptibly  calcareous.  Between  the 
central  portion  and  the  skin  on  the  one  hand  and  the 
muscle  on  the  other,  there  was  firm  pale  translucent 
tissue  studded  with  small  caseating  tubercles. 

In  the  part  of  the  muscle  nearest  to  the  tumour  there 
were  scattered  a  number  of  translucent  tubercles,  some 
of  which  were  just  beginning  to  caseate.  Similar  tuber- 
cles here  and  there  penetrated  the  deeper  layers  of  the 
skin. 

Left  Prescapular  Gland.— Weighed  6  ozs.  and  measured 
4J-  in.  by  2}  in.  by  1|-  in.  On  longitudinal  section  the 
cortex  was  seen  to  contain  everywhere  numerous  more 
or  less  discrete  yellow  foci.  Towards  the  superior  ex- 
tremity the  cortex  was  penetrated  by  a  dense  fibroid 
wedge,  around  which  the  tubercles  were  confluent.  In 
the  midst  of  the  lower  two-thirds  of  the  gland  there 
was  a  second  cicatricial  area,  |-  in.  in  diameter,  and 


less  than  an  ^  in.  in  thickness.  This  was  immediately 
surrounded  by  a  zone  of  compact  caseating  tissue,  re- 
motely by  separate  caseous  foci ;  the  cicatricial  tissue 
itself  contained  a  few  scattered  yellow  points. 

The  caseous  foci  in  one  part  of  the  cortex  were  very 
deeply  congested. 

Bight  Prescapular  Gland. — Enlarged  to  twice  the  normal, 
was  on  section  very  congested  and  oedematous,  but  showed 
no  tubercle.  The  tissues  around  the  gland  were 
oedematous. 

Prepectoral  Glands. — The  superficial  prepectoral  gland 
measured  1|  in.  in  diameter  and  1  in.  in  thickness.  On 
section,  at  the  hilum  there  was  a  wedge  of  fibroid  tissue 
similar  to  that  seen  in  the  prescapular  gland  ;  the  fibrous 
tissue  showed  yellow  foci,  and  was  surrounded  by  a  semi- 
circular zone  of  confluent  caseous  tubercles  ;  the  rest 
of  the  gland  was  oedematous,  and  was  studded  with 
caseous  foci. 

A  deeper  prepectoral  gland  appeared  to  be  normal. 
(No  tubercle  baeilh  were  seen  in  a  smear  made  from  the 
latter  gland.) 

Right  Prepectoral  Glands.— ^\\g\).i\y  oedematous  ;  other- 
wise normal. 

PdgJit  and  Left  Axillari/  Glands,  Anterior,  Middle  and 
Posterior  Cervical  Glands. — ^Normal. 
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At  the  seat  of  inoculation  of  tuberculin,  on  the  right  side 
of  the  neck  (forty-one  hours  previously)  there  was  a 
moderate  amount  of  oedema. 

A  hdomen : 

Omentum,  Peritoneum.- — Normal. 

In  the  omentum  and  around  the  kidneys  there  were 
large  deposits  of  fat. 

Spleen. — 1  lb.  4  ozs.  Normal  on  the  surface.  Showed 
on  section  three  yellow  caseating  tubercles,  2  mm.  and  less 
in  diameter. 

Liver. — Showed  on  the  anterior  surface,  beneath  the 
capsule,  three  greyish  white  nodules,  2  to  3  mm.  in  dia- 
meter ;  the  posterior  surface  was  normal.  In  the  depth 
•  of  the  liver  substance  two  similar  nodules  were  seen,  one 
2  mm.,  the  other  4  mm.,  in  diameter.  Each  nodule 
showed  a  minute  central  caseous  focus. 

Gall  Bladder. — Normal. 

Hepatic  Li/mpJiatic  Glands. — (Three  in  number),  showed 
no  naked  eye  evidence  of  tubercle. 

A  lymphatic  gland  lying  along  the  posterior  border  of 
the  pancreas  on  the  left  side  was  osdematous  and  con- 
gested, and  contained  at  one  end  a  group  (eight  to  ten)  of 
small  yellow  tubercles. 

Kidneys  : 

Left. — 10  ozs.  Showed  on  the  surface  a  patch  of 
congestion  (no  tubercle  bacilli  were  found  in  a  smear 
made  from  the  cortex  in  this  situation) — otherwise 
normal. 

Right. — II  ozs.  Showed  in  the  cortex  near  the 
surface  a  suspicious  looking  grey  point.  (No  tubercle 
bacilli  found.) 

Suprarenal  Bodies. — Both  normal. 
Thorax : 

Heart,  Pericardium,  Pleura  (  V isceral  and  Parietal). — 
Normal. 

Lungs. — Sparsely  scatten  d  throughout  each  lung 
there  were  nodules  ranging  in  size  fi-om  a  small  shot  to 
a  large  pea  ;  from  twenty  to  twe£ty-four  were  counted 
on  the  surface  of  the  lung.  The  nodules  were  very 
congested,  and  contained  yellow  foci  of  caseation. 
They  were  less  numerous  in  the  depth  of  the  lung  than 
on  the  .surface.  In  the  right  cephalic  lobe  there  were 
several  collapsed  lobules. 

No  parasites  were  seen  in  the  bronchi. 

Mediastinal  Glands. — The  long  dorsal  gland,  not 
obviously  enlarged,  showed  in  the  cortex,  scattered  at 
■wide  intervals,  yellow  tubercles,  the  size  of  pins' 
heads.  A  gland  anterior  to  this  contained  six  to 
eight  caseous  foci  ;  a  third  gland  anterior  to  the 
latter  contained  three  or  four  foci,  and  a  caseating 
nodule  2  mm.  in  diameter. 

Bronchial  Glands. — The  left  bronchial  glands 
(two  in  number)  contained  numerous  caseating 
tubercles,  each  the  size  of  a  pin's  head. 


The  right  bronchial  gland  was  similarly  affected. 
The   peribronchial   glands   also   showed  caseous 
foci. 

The  glands  in  the  anterior  pai't  of  the  dorsal 
mediastinum  appeared  normal. 

Ventral  mediastinal  glands  were  normal. 

A  gland  near  the  centre  of  the  diaphragm,  in  the 
mediastinal  jjleura,  was  normal. 

Tongue,  I'onsils,  PJiari/7ix,  Larynx,  Submaxillary  Lym- 
phatic Glands,  Posterior  Pharyngeal,  Thymus,  Thyroid, 
Salivary  Glands. — Normal. 

Intestines. — ^Normal  throughout. 

Iliac  Glands.  Lumbar  Glands. — On  each  side  were  normal 
in  size  and  appearance. 

Mammary  Gland,  Supramammary  Lymphatic  Glands. — 
Showed  no  tubercle. 

The  milk  sinuses  contained  a  small  quantity  of  thick 
yellowish  turbid  fluid.  (No  tubercle  bacilli  were  found  in 
it.) 

Uterus. — Contained  a  five  months'  old  fcetus. 

The  ovaries,  internal  sm'face  of  uterus,  and  placenta, 
showed  no  tubercle. 

The  organs  and  glands  of  the  foetus  were  also  free  from 
tuVjercle. 

(An  emulsion  was  made  from  the  spleen  of  the  foetus, 
a  id  inoculated  into  a  guinea-pig.) 

Precrural,  Popliteal,  Gluteal,  Ischiatic,  and  Parotid 
Lymphatic  Glands.  — Normal. 

Microscopical  Examination. 
Smears  from : — 

Left  Prcscapidar  Gland  (Emulsion). — Tubercle 
bacilli  (moderate  number). 

iiic^wev  (right  and  left)        1  at   ^  i.     i  i 
Mediastinal  Gland  (dorsal)  / 
Lung  I 

Spleen   ,  No  tubercle  bacilli. 

Liver  | 

Left  Prepectoral  Gland  (deep)  1 

Gland  near  Pancreas  tubercle 

Fluid  from  Mammary  Gland  Sinus  -'  '^^.cilli. 

Guinea-pigs  Inoculated. 

Two  giiinea-pigs  inoculated  with  an  emulsion  made 
from  the  prescapular  gland,  one  snbcutaneously,  the 
other  intraperitoneally,  died  of  general  tuberculosis  in  Bfi 
and  -9  days  res2Dectively. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  spleen  and  another  inoculated  with  some  of  the-fluid 
from  the  mammary  sinuses  died  of  general  tuberculosis. 

A  guinea-pig  inoculated  with  an  emulsion  of  the  spleen 
of  the  foetus  remained  healthy. 
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SHORTHORN  BULLOCK  90. 

Subcutaneous  inoculation  of  aa  emulsion  made  from  the  original  material  of  Virus  B  V. 
Amount  of  Emulsion  inoculated— 2*32  cc.  diluted  to  10  cc.  with  sterile  normal  saline. 
Dose  of  Tubercle  Bacilli — 4,500,000. 
Date— November  20th,  1903. 


Weight  at  inoculation — 8  cwt,  2  qrs.  16  lbs. 

Killed — April  13th,  1904.    140  days  after  inoculation. 

Clinical  History.  " 

The  bullock  was  inoculated  suboutaneously  on  the 
left  side  of  the  neck  on  November  20th,  1903. 

Ten  days  later  there  was  a  slightly  raised  s\\'elling 
Sin.  by  2^  in. 

On  the  twentieth  day  the  tumour  measured  3|  in.  by2J  in. 
and  was  more  prominent ;  it  was  firm  and  had  abrupt 
well  defined  margins  ;  the  skin  was  moveable  over  it. 

The  tumour  remained  stationary  in  size  for  some  time  : 
it  then  underwent  softening,  and  became  a  little  larger, 
more  prominent  and  rounded. 

The  prescapular  gland  was  felt  to  be  slightly  enlarged 
10  days  after  inoculation  ;  subsequently  it  became  larger 
and  then  diminished  in  size  ;  on  account  of  the  large 
amount  of  surrounding  fat  it  was  impossible  to  measure 
the  gland  accurately. 

The  animal  remained  in  good  health  throughout  the 
experiment. 

Temperature. 

The  temperature  rose  on  the  49th  day  to  39  •  8°C. ;  with 
this  exception  the  temperature  was  normal  throughout. 

W  eights. 

The  animal  was  weighed  every  week  and  showed  an 
almost  uniformly  steady  increase  in  weight. 


ewts. 

qrs. 

lbs. 

November  24th,  1903  - 

8 

2 

16 

April  12th,  1904  - 

10 

2 

10 

Gain  in  iveight  during 

the  experiment 

1 

3 

22 

Average  weekly  increase  - 

10 

Tuberculin  Test. 

April  7th,  1904.  134  days  after  inoculation.  Positive. 
Eise  of  temperature  2-5°C, 

POST-MORTEM  EXAMINATION. 

Carcass. — In  fine  condition  ;  very  fat. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
prohiinent  fluctuant  swelling,  4|  ins.  long,  3  in.  broad,  and 
2  in.  thick.  The  skin  was  sUghtly  adherent  over  the  central 
portion  of  the  tumour,  but  not  infiltrated.  Between  the 
skin  and  the  tumour  at  this  point  there  were  several  small 
isolated  yellow  nodules.  The  tumour  was  intimately 
adherent  to  the  aponeurosis  of  the  muscle  on  which  it  lay, 
but  there  were  no  deposits  of  tubercle  in  the  muscle 
substance. 

When  cut  into  the  tumour  was  seen  to  be  made  up  of  a 
number  of  cysts  of  various  sizes,  filled  with  thick  creamy 
yeUow  pus.  The  majority  of  the  cysts  communicated 
one  with  another,  and  many  of  the  larger  ones  were 
crossed  by  slender  librous  trabeculfe.  The  walls  of  the 
cysts  were  thin  and  librous,  and  were  lined  by  pinkish 
ill-formed  granulation  tissue  ;  on  the  internal  surfaces  of 
some  of  the  cavities  small  yellow  softened  nodules  pro- 
jected. 

Left  Prescapular  Gland. — Weighed  1-|  ozs.,  and  measured 
3^-  in.  by  1  j  in.  by  (nearly)  1  in. 

On  section  one  half  of  the  gland  was  seen  to  be  beset 
with  discrete  caseous  nodules,  from  2  to  3  mm.  in  dia- 
meter ;  a  few  of  these  nodules  were  softened,  and  all  con- 
tained calcareous  grains  in  their  central  parts.  In 
addition  to  the  smaller  nodules  there  were  three  or  four 
larger  ones,  ranging  in  size  from  that  of  a  pea  to  that  of  a 
marble ;  these  were  filled  with  thick  caseo-pus,  and  were 
suri'ounded  by  a  delicate  fibrous  capsule  (calcareous 
grains  were  detected  in  this  pus,  as  well  as  in  that  from  the 
local  tumour,  when  rubbed  between  the  finger  and  thumb). 


The  other  half  of  the  gland  was  normal,  except  for  one 
softened  nodule,  the  size  of  a  smaU  marble,  and  a  group  of 
small  caseous  nodules,  some  of  which  had  broken  down 
and  coalesced. 

Left  Prepectoral  Glands,  Left  Axillary  Glands,  Loxver 
Cervical  Glands. — Normal. 

Right  Prescapular  Gland. — Weighed  2  ozs.  and  measured 
4  in.  by  2  in.  by  1  in.  On  section  was  oedematous  and 
intensely  hsemorrhagic. 

At  the  site  of  inoculation  of  tubercuHn  (six  days  pre- 
viously) on  the  right  side  of  the  neck,  there  was  a  large 
area  of  congestion  and  oedema. 

Right  Prepectoral  Glands,  Right  Axillary  Glands,  Right 
Lower  Cervical  Glands. — Normal. 

Abdomen: 

Omentum,  Peritoneum. — Normal. 

Spleen  (2  lbs.  11  ozs.),  Liver  (13  lbs.  8  ozs.),  Left  Kidney 
(lib.  6  ozs.),  Right  Kidney  (1  Ifc.  8  ozs.) — Normal  on  the 
surface  and  on  section. 

Suprarenal  Bodies. — Normal. 

Intestines  [Large  and  SmaU). — Normal  throughout. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands.— 
Noi-mal. 

Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs. — Several  of  the  alveoli  in  the  right  cephalic 
lobe  were  collapsed  ;  otherwise  the  lungs  were  every- 
where perfectly  normal. 

Pleurce. — Normal. 

Thoracic  Gland. — The  caudal  mediastinal  gland 
was  double  ;  the  right  half  contained  five,  the  left 
fourteen  firm  caseous  nodules,  from  2  to  3  mm.  in 
diameter.  Two  glands  anterior  to  this  contained 
ten  similar  nodules,  whilst  the  left  bronchial  showed 
four,  and  the  right  bronchial  one  ;  all  the  nodules 
were  gritty  in  the  centre. 

Several  small  glands  in  the  anterior  part  of  the 
dorsal  mediastinum,  as  weU  as  some  along  the 
oesophagus  were  normal. 

Left  peribronchial  gland  normal. 

Ventral  mediastinal  glands  and  glands  on  dia- 
phragm were  normal. 

Various  Lymphatic  Glands  : 

Uiac,  Sacro-Uiac,  Lumbar. — Were  deeply  con- 
gested, but  showed  no  sign  of  tubercle. 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  Cervical, 
Parotid,  Submaxillary,  Retropharyngeal,  Renal, 
Pudic,  Portal. — Normal. 

Tongue,  Tonsils,  Larynx,  Pharynx. — Normal. 

Microscopical  Examination. 

Smears  from  : — 

Pus  from  Local  Lesion. — Three  tubercle  bacilli. 

Prescapidar  Gland  (Emulsion). — Four  tubercle 
bacilli. 

Mediastinal  Gland  (Emulsion). — No  tubercle  bacilli. 

Guinea-jngs  Inoculated 

Two  inoculated  from  the  prescapular  gland  and  two 
from  a  mediastinal  gland  died  of  general  tuberculosis  in 
from  29  to  44  days. 
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GOAT  2. 


Subcutaneous  inoculation  of  an  emulsion  ma  le  from  the  original  mat3ria]  of  Viras  B  V. 

Volume  of  Emulsion— 2-32  cc  diluted  to  10  cc.  with  normal  saline. 

Number  of  Tubercle  Bacilli  inoculated~4,500,000. 

Date—November  20th,  1903. 

Weight,  4  diys  after  Inoculation — 1  qr.  26  lbs. 

Died—January  13th,  1904.    ,54  days  after  inoculation. 


Clinical  History. 

The  goat  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  November  20th,  1903. 

Ten  days  later  there  was  a  slightly  raised  tumour  1^  in. 
in  diameter  ;  the  left  prescapular  gland  was  a  little  en- 
larged. 

The  tumour  increased  in  size,  and  during  the  first  three 
weeks  was  indefinite  in  outline. 

On  December  19th  it  had  become  more  circumscribed 
and  was  hemispherical  and  about  3  in.  in  diameter  ;  the 
centre  of  the  tumour  was  softened  and  the  skin  over  it 
seemed  on  the  point  of  bursting. 

On  December  23rd  the  tumour  burst,  and  thin  pus  was 
discharged.  The  ulcer  so  formed  enlarged,  and  finally 
the  tumour  was  represented  by  a  large  tuberculous  ulcer. 

The  prescapular  gland  attained  its  maximum,  3  in.  in 
length,  at  the  end  of  the  third  week. 

The  temperature  rose  eight  days  after  inoculation,  and 
two  days  later  the  animal  had  a  rigor  and  was  obviously 


seedy.  She  was  unwell  for  a  few  days,  and  then  het 
health  improved. 

On  December  23rd  she  was  not  so  well  again  ;  the 
respirations  were  increased,  and  she  ajjpeared  to  be  losing 
flesh.  She  now  rapidly  became  ill.  There  was  progres- 
sive emaciation  and  weakness,  and  the  resjiirations  during 
the  last  week  of  life  were  very  hurried. 

Weights. 

During  the  first  five  weeks  the  weight  was  practically 
stationary  ;  during  the  last  three  weeks  there  was  a  steady 
decline. 

qr.  lbs. 

November  24th,  1903  -  -  -  1  26 
December  1st  and  8th  -  -  -  1  22 
December  16th  and  22nd  -  -  -  1  26 
December  29th,  1903  -  -  -  1  21 
January  5th,  1904  -  -  -  -  1  16 
January  12th,  1904  -  -  -  -  1  11 
Loss  in  weight,  15  lbs. 
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POST-]MORTEiI  EXAMINATION. 
Carcass. — Greatlj'  emaciated. 

At  the  Seat  of  Inoculation. — On  the  left  side  of  the  neck, 
there  was  an  irregular  ulcer  3  in.  by  2  in.,  and  about  a  third 
of  an  inch  deep  :  the  skin  surrounding  it  was  considerably 
undermined  and  deeply  fissured,  forming  loose  flaps,  the 
free  edges  of  which  were  thickened  with  dried  secretion. 
The  floor  of  the  ulcer,  beneath  the  overhanging  skin, 
showed  a  thin  layer  of  yellow  pus,  but  where  exposed  to  the 
air  it  was  covered  with  a  dry  cracked  crust.  The  base  of 
the  ulcer  was  formed  by  the  superficial  muscles,  which 
contained  here  and  there  yellow  caseous  foci. 

In  the  subcutaneous  tissues  between  the  ulcer  and  the 
mid  line  of  the  neck  there  was  a  flattened  mass,  two  inches 
in  diameter  and  a  cj^uarter  of  an  inch  thick,  of  firm  greyish 
white  caseating  tissue,  very  slightly  gritty ;  the  skin  over 
it  was  adherent,  bat  not  ulcerated. 

A  lymphatic  vessel  lying  betA\"een  the  ulcer  and  the  pre- 
scapular gland  was  thickened,  and  sho^\'ed  scattered 
caseous  nodules. 

Prescapular  Gland. — Weighed  about  an  ounce,  and 
measured  2j^  in.  by  1^  in.  by  ^  in.  On  section  it  cut  with  a 
gritty  sensation,  and  consisted  throughout  of  firm  greyish 
white  ca,seating  tissue,  presenting  here  and  there  minute 
yellow  gritty  foci. 


Prepcctnral  Glands. — In  the  prepectoral  region  a  gland 
the  size  of  a  small  pea  showed  a  caseous  mass  affecting 
more  than  half  the  substance.  A  s  ^cond  gland,  of  the  same 
size,  more  deeply  situated,  showed  no  tubercle. 

A  gland  in  front  of  the  trachea,  near  the  entrance  to  the 
thorax,  contained  three  small  caseous  foci ;  a  small  gland 
posterior  to  this  was  unaffected. 

Cervical  Glands. — Two  upper  cervical  glands,  one  on 
each  side  of  the  anterior  end  of  the  trachea,  were  normal 
in  appearance. 

A  mid  cervical  gland  on  the  right  side  was  normal  on 
section  (on  the  left  side  in  this  region  no  gland  was  found). 

Right  Prescapular  Gland. — The  size  of  a  broad  bean, 
showed  minute  caseous  foci  and  two  caseous  masses, 
one  1  cm.,  the  other  0'5  cm.  in  diameter. 

Axillary  Glands. — Right  and  left  axillary  glands  were 
normal  in  size  and  appearance. 

Right  Prepectoral  Gland. — Normal. 
Abdoinen  : 

Omentum. — Contained  a  considerable  amount  of 
fat,  and  was  free  from  tubercle. 

Peritoneum. — Every^vhere  normal. 

Spleen. — Weighed  one  ounce.  Normal  on  the  sur- 
face. On  section  its  pulj)  was  soft,  and  contained 
from  twenty  to  twenty-four  yellow  nodules  about  the 
size  of  millet  seeds. 
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Liver. — Weighed  1  lb.  1  oz.  On  the  posterior  sur- 
face, beneath  the  capsule,  a  minute  yellow  point  was 
seen.  On  section  the  tissue  of  the  hver  was  dark  red, 
and  contained  one  yellow  tubercle  the  size  of  a  mus- 
tard seed. 

Gall  Bladder. — Normal. 

Glands  in  Hilum  of  Liver. — (Six  or  seven  in  number), 
raiging  in  size  from  a  French  bean  downwards, 
showed  on  section  yellow  caseous  nodules  from  1  to 
2  mm.  in  diameter,  all  remaining  discrete. 

Kidneys : 

Left. — Weighed  a  little  over  2  ozs.  Showed  on 
stripping  off  the  capsule  three  minute  translucent 
foci  in  the  cortex.    Otherwise  normal. 

Bight. — 2J  ozs.  Normal  on  the  surface  and  on 
section. 

Suprarenal  Bodies. — Normal. 
Thorax : 

No  fluid  in  pericardium. 

Heart. — Muscle  substance  and  valves  were  normal. 
Pleura. — Everyivhere  normal. 

Lungs. — The  lungs  were  deeply  congested,  particu- 
larly the  right  (the  goat  after  death  lay  on  the  right 
side) ;  pieces  floated  in  water ;  the  anterior  ends  of 
the  cephalic  lobes  were  emphysematous.  Over  the 
surface  of  both  lobes,  beneath  the  pleura,  there  were 
numerous  nodules  from  1  to  .3  mm.  in  diameter  ;  these 
■svere  yellow  in  colour,  irregular  in  outline,  and  in  many 
places  confluent.  Some  projected  slightly  from  the 
surface,  and  several  groups  of  nodules  were  surrounded 
by  dark  red  congested  zones.  Most  of  the  nodules  in 
the  posterior  halves  of  the  caudal  lobes  show  a  dark 
ring  around  a  yellow  central  part  (these  when  cut 
into  were  seen  to  contain  small  cavities) ;  near  the 
margins  of  those  lobes  were  a  few  emphysematous 
blebs. 

On  section  the  posterior  two-thirds  of  the  caudal 
lobes  were  honeycombed  with  thin-walled  cavities 
from  2  to  3  mm.  up  to  1  cm.  in  diameter ;  the 
larger  cavities  were  irregular  in  shape,  and  were 
formed  by  the  confluence  of  several  smaller  ones  : 
the  walls  of  the  cavities  were  smooth,  and  were 
covered  with  a  layer  of  muco-pus  ;  many  contained 
a  detached  or  loosely  attached  mass  of  caseous 
material.  In  other  parts  of  the  lungs  the  caseous 
nodules  were  solid  throughout,  but  here  and  there 
were  scattered  small  cavities  similar  to  those  in 
the  caudal  lobes.  The  lung  tissue  between  the 
nodules  was  congested,  but  not  airless. 

The  fringes  around  the  margins  of  the  lungs  showed 
no  tubercles. 

Glands  in  the  Dorsal  Mediastinum. — The  long  caudal 
-gland  measured  4|  in.  by  |  in.  ;  at  short  intervals 
throughout  the  cortex  there  were  small  irregular 
nodules  and  masses  of  caseating  tubercle. 

Two  glands  anterior  to  this  contained  numerous 
small  irregular  yellow  nodules. 

Bronchial  Glands. — Appeared  to  be  enlarged,  and 
^n  section  contained  similar  nodules. 


A  peribronchial  gland  on  the  left  side  was  similarly 
affected. 

A  small  gland  on  the  oesophagus  was  normal. 
Larynx,  Trachea. — Normal. 

The  bronchi  contained  some  blood-stained  mucus. 

Alimentary  Canal  : 

Tongue,  Tonsils  and  Pharynx. — Normal. 

Posterior  Pharyngeal  Glands. — Both  were  congested ; 
the  left  contained  two  caseous  foci  1  mm. in  diameter. 

SubmaxiUiary  Glands. — The  right  showed  half  a 
dozen  caseous  foci. 

The  left  contained  two  minute  yellow  point. 

Oesophagus. — Normal. 

Small  Intestine.— The  small  intestines  were  con- 
gested, but  showed  no  tubercle. 

Large  Intestine. — Normal. 

Some  glands  lying  along  the  posterior  border  of 
the  pancreas  were  normal. 

The  glands  on  the  surface  of  the  rumen  were 
normal. 

Two  glands  in  the  fat  between  the  third  and 
fourth  stomachs  showed  caseous  foci. 

A  gland  about  the  middle  of  the  mesentery,  not 
enlarged,  contained  two  small  caseous  foci ;  one 
at  the  posterior  end  showed  several  foci. 

Three  rectal  glands  contained  caseous  foci. 

Iliac,  Sacro-Iliac  and  Lumbar  Glands. — Normal. 
Other  Lymphatic  Glands  : 

Bight  Precrural. — Normal. 

Left  Precrural. — Showed  a  small  caseous  focus. 

Bight  and  Left  Popliteal,  Parotid. — Normal. 

Bight  Supramammary. — Contained  two  caseous 
foci. 

Left  Supramammary. — Normal. 

Uterus,  Fallopian  Tubes,  Ovaries,  Bladder,  Mammary 
Gland,  Thyroid. — Normal. 

Microscopical  Examination, 

Smears  from  : 

Left  Prescapular         1  t.^  ^  i      i    i  -.i- 

ni  „j/Ei  «  f  Numerous  tubercle  bacilli. 
Gland  {Ernulsion  J 

Left  Prepectoral  Gland,  \ 

Left  Precrural  Gland,  1 

Left  Posterior  Pharngeal  Gland  j  Tubercle  bacilli. 

Bight    Supramammary  Lym-l 

phatic  Gland  j 

Mesenteric  Gland. — Numerous  tubercle  bacilli. 

Liier      \  y  J  bacilli. 

Spleen  J 

Kidney. — One  tubercle  bacillus  seen. 

Guinea-pigs  Inoculated. 

Thr^^e  guiaea-pigs  inoculated  with  an  emulsion  maie 
from  the  prescapular  gian  I  died  of  general  tuberculosis  in 
from  22  to  39  days. 


GOAT  2.   Subcutaneous.   Virus  B.  V. 

C  'uudal  lohe  nf  liui,^,  surface  and  .section. 
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CALF  224. 


Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  V.  through  Guinea-pig  711- 
Dose — 50  milligrammes. 
Date— November  25 th,  1904. 

Weight,  5  days  after  inoculation — 1  cwt.  1  qr.  3  lbs. 
Died— January  (\  1905.    42  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  November  25th,  1904. 

A  week  later  there  was  a  slightly  elevated  tender  swelling 
measuring  4  in.  by  3i  in.,  at  the  posterior  border  of 
which  a  thickened  lymphatic  vessel  could  be  felt  ;  the 
prescapular  gland  measured  3  in.  in  length. 

During  the  next  fortnight  the  tumour  grew  very  rapidly 
and  on  December  16th  was  prominent,  firm,  and  measured 
6|  in  by  4^  in.  in  superficial  area  ;  the  prescapular  gland 
was  greatly  enlarged,  being  6  in.  in  length  ;  the  muscles 
between  the  lov/er  part  of  the  tumour  and  the  pre- 
scapular gland  were  thickened  and  infiltrated.  The 
prescapular  gland  then  diminished  slightly  in  size,  but 
otherwise  the  local  conditions  were  unaltered  during  the 
remainder  of  the  experiment. 

The  calf  was  first  noticed  to  be  ill  on  December  IGth, 
21  days  after  inoculation  ;  the  respirations  were  slightly 
increased  and  the  coat  was  "  staring." 


The  illness  quickly  became  more  acute  ;  the  respira- 
tions increased  in  frequency  and  there  was  frec[uent  cough  : 
the  coat  became  very  rough,  the  appetite  diminished  and 
there  was  marked  emaciation. 

The  animal  was  found  dead  42  days  after  inoculation. 

Weights. 

During  tlie  first  fortnight  there  was  a  gain  in  weight  of 
1  11).  ;  in  the  last  24  days  the  animal  lost  1  qr.  4  lbs. 

cwt.  qr.  lbs. 

-  1  1  3 

-  1  1  4 

-  1  0  23 

-  1  0  22 

-  1  0  0 

-  0  1  3 

-  0  0  5-8 


November  30th,  1901  - 
December  13th,  .,  - 
December  20th,  ,.  - 
December  27th,  .,  - 
January  6th,  1905       -        -       -  - 

Loss  in  weight  on  the  initial  weight 

Average  weekly  loss 


November 


Temperature. 
December 

15  20 


25 


30 


lO 


15 
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post-:morte.m  examination. 


Condition. — Poor. 

Seat  of  Inoculation.- — At  the  seat  of  inoculation,  on 
the  left  side  of  the  neck,  there  was"  a  prominent  tumour 
measuring  6  in.  by  5  in.  by  2  in.,  and  which  weighed 
1  11).  8  ozs.  The  skin  over  a  large  area  was  infiltrated 
to  the  surface,  ulcerated  and  necrotic  ;  at  one  point 
near  the  upper  border  of  the  tumour  there  was  a  minute 
opening  which  communicated  with  a  series  of  irregular 
spaces  in  the  body  of  the  tiunour,  filled  with  reddish 
serous  fluid ;  the  main  mass  of  the  tumour  consisted  of 
the  usual  pinkish  yellow  juicy  necrotic  tissue  ;  the 
muscles  beneath  were  infiltrated  with  yellow  tubercles 
and  nodules  for  a  depth  of  three-quarters  of  an  inch, 
and  near  the  tumour  were  very  fibroid. 

Several  thick  cords  ran  from  the  local  tumour  to  the 
prescapular  gland  in  the  muscles  ;  on  section  these  were 
composed  of  dense  yellow  caseated  tissue. 

Left  Prescapular  Gland. — Pleasured  4  in.  by  2  in.  b}^ 
2\  in.,  and  weighed  8  ozs.  ;  on  section  it  consisted  through- 
out of  dense  opaque  yellow  caseated  tissue. 

There  was  a  moderate  amount  of  oedema  fluid  around 
the  local  tumo\ir  and  prescapular  gland. 


Prepectoral  Glands. — The  rounded  prepectoral  gland 
was  about  one  centimetre  in  diameter,  and  was  com- 
posed of  firm  translucent  tissue,  studded  with  opaque 
foci. 

The  kidney-shaped  gland  lying  on  the  first  rib  was 
nearly  2  in.  in  length  ;  on  section  at  one  extremity 
there  was  an  irregular  caseating  mass  ;  the  rest  of  the 
cortex  showed  discrete  tubercles  set  in  a  very  firm  con- 
gested tissue. 

Cervical  Glands. — Near  the  left  mastoid  process  there 
were  two  enlarged  glands  ;  one,  the  size  of  a  ^^■alnut, 
consisted  throughout  of  dense  grey  tissue,  far  advanced 
in  caseation  ;  the  other,  external  to  the  latter,  was 
cedematous.  hajmorrhagic,  and  beset  with  discrete 
caseating  nodules. 

Along  the  trachea,  posterior  to  the  larynx,  there  was 
a  chain  of  four  glands  ;  two  of  these,  the  largest  the 
size  of  a  broad  bean,  consisted  throughout  of  translucent 
grey  tissue  studded  with  minute  yellow  foci  ;  the  other 
two  were  less  affected.  A  gland  imder  the  left  scalenus 
was  slightly  enlarged,  h^imorrhagic,  and  beset  with  case- 
ating nodules. 
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The  cervical  glands  on  the  right  side  were  enlarged, 
and  closely  bese't  with  discrete  caseating  tubercles. 

Abdomen  : 

Omentum. — The  omentum  showed  on  the  under 
surface  numerous  congested  firm  nodules,  yellow 
in  the  centre,  the  largest  a  little  larger  than  a  wheat 
grain  ;  there  were  a  few  similar  nodules  on  the 
parietal  peritoneum  (left  side  near  diaphragm), 
surface  of  spleen,  of  stomach,  and  on  the  ligaments 
of  the  bladder. 

Spleen. — Was  much  enlarged  (weight  1  lb.  5  ozs.), 
and  increased  in  firmnsss  ;  on  section  it  was  packed 
with  yellow  caseating  nodules  ranging  in  size  from 
1  to  2  mm.  in  diameter. 

Liver. — Was  enlarged  (weight  5  lbs.  8  ozs.),  and 
slightly  paler  than  normal  ;  the  substance  was 
moderately  closely  beset  with  grey  tubercles,  the 
greater  number  of  which  were  the  size  of  mustard 
seeds  ,•  a  few,  however,  were  larger,  and  ranged  up 
to  2  mm.  in  diameter  ;  of  the  latter  those  that 
projected  under  the  capsule  were  flattened,  and 
in  a  few  instances  mushroomed. 

Gall  Bladder. — Normal. 

Portal  Glands. — Were  enlarged,  and  consisted 
throughout  of  lobulated  masses  of  firm  grey  trans- 
lucent tissue,  mottled  with  small  yellow  patches  and 
foci. 

Coeliac  Glands. — Were  enlarged,  and  resembled 
the  portal. 

Kidneys. — Showed  on  the  surface  moderately 
numerous  tubercles  (five  to  fifteen  to  each  large 
lobule),  ranging  from  1  to  2  mm.  in  diameter ; 
the  small  tubercles  were  grey  and  spherical,  whilst 
the  larger  ones  were  opaque  in  the  centre,  and  ex- 
tended into  the  cortex  in  a  wedge-shaped  manner.  On 
section  similar  tubercles  were  seen  in  the  depth  of  the 
cortex  ;  these  often  occurred  in  little  groups. 

Suprarenal  Bodies. — Right  suprarenal  showed  in 
the  cortical  zone  a  minute  grey  tubercle  ;  four  similar, 
but  slightly  larger  tubercles  were  seen  in  the  left 
suprarenal. 

Thorax  : 

The  pleural  cavities  contained  several  cubic  centi- 
metres of  clear  yellow  fluid. 

Pleura. — The  fringes  along  the  margins  of  the  ribs 
were  deeplj  congested  and  slightly  hypertrophied ; 
they  showed  a  few  scattered  tuberculous  nodules,  the 
largest  about  3  mm.  in  diameter. 

On  the  pleural  surface  of  the  diaphragm  there  were 
three  caseating  nodules  the  size  of  split  peas,  and  a 
number  of  hard  tubercles  the  size  of  mustard  seeds. 

Lungs. — Were  heavy  and  weighed  6  lbs.  14  ozs.  The 
substance  was  packed  with  opaque  tubercles,  which 
ranged  in  size  from  a  mustard  seed  to  a  wheat  grain. 
The  cephalic  lobes  anr2  anterior  ventral  portions  of 
the  caudal  lobes  were  solid,  dark  red  in  colour,  and 
sank  in  water  ;  on  the  surfaces  of  these  solid  portions  the 
tubercles  formed  slight  projections.  In  the  caudal 
lobes  red  consolidated  areas  alternated  with  crej^itant 
lung  tissue,  the  latter  being  small  in  amount. 

In  the  fringes  around  the  margins  of  the  lungs  there 
were  some  sparsely  scattered  tubercles. 


Heart. — On  the  pericardium  covering  the  great 
vessels  there  were  some  patches  of  congested  vege- 
tations, which  contained  a  few  shot-sized  tubercles. 
Heart  muscle  and  valves  normal. 

Mediastinal  Glands. — Were  moderately  enlarged  ; 
the  caudal  gland  measured  3|  in.  by  2  in.  by  1  in  ,  and 
weighed  with  the  dorsal  glands  anterior  to  it  4J  ozs. 

Bronchial  Glands. — The  bronchial  glands  were  about 
three  times  the  normal  in  size,  and  weighed  together 
2^  ozs. 

On  section  the  glands  showed  greyish  white,  some 
what  translucent  cortices,  mottled  with  small  yellow 
patches. 

Peribronchial  glands  resembled  the  mediastinal. 

Under  the  trachea  there  was  a  series  of  small 
congested  glands  which  contained  discrete  tubercles. 

Larynx,  Trachea. — The  larynx  and  trachea  were 
filled  with  froth  ;  the  mucous  membrane  of  the  trachea, 
throughout  its  whole  length,  was  bespattered  with 
numerous  slightly  raised  congested  ulcerated  areas, 
yellow  in  the  centre,  and  elongated  in  the  length  of 
the  trachea. 

Pharynx. — The  mucous  membrane  of  the  pharjmx,  at 
the  root  of  the  tongue  and  above  the  soft  palate, 
showed  a  few  caseous  tubercles. 

Tonsils. — Each  tonsil  contained  numerous  caseating 
nodules. 

Pharyngeal  and  Submaxillary  Glands. — Were  about 
t\\dce  the  normal  in  size,  and  were  packed  with  caseating 
nodules. 

I't  mall  Intestine. — The  mucous  membrane  of  the  small 
intestine  showed  numerous  caseous  tubercles  ;  these 
were  situated  chiefly  in  Peyer's  patches,  and  were  most 
numerous  at  the  extremities  of  the  bowel. 

Large  Intestine. — The  solitary  follicles  appeared  to  be  a 
little  enlarged,  but  showed  no  opacities. 

Mesenteric  Glands. — Were  slightly  enlarged.  On  sec- 
tion they  showed  firm  grey  tissue  in  the  cortices,  beset 
with  minute  opaque  foci ;  the  glands  at  the  extremities  of 
the  mesentery  were  more  afi^ected  than  those  in  the  centre. 

Ileo-Colic  Glands,  Colic  Glands,  Gastric  Glands. — Re- 
sembled the  mesenteric. 

Testicles. — Normal. 

Various  Lympluitic  Glands: 

Precrural  Glands. — Were  about  twice  the  normal  in 
size,  and  closely  beset  with  caseating  nodules,  the 
largest  the  size  of  a  pea. 

Iliac  Glands,  Sacro-Iliac  Glands,  Pudic  Glands, 
Popliteal  Glands,  Gluteal  Glands. — Were  slightly  en- 
larged, and  beset  with  caseating  nodules. 

Parotid  Glands,  Ventral  Mediastinal  Glands,  Vertebral 
Glands,  Axillary  Glands,  Right  Prepectoral  Gland, 
Bight  Prescapular  Gland. — Were  slightly  enlarged, 
and  beset  with  caseating  nodules. 

Lumbar  Glands,  Renal  Glands. — Resembled  the 
portal  but  not  so  advanced. 

Ischiatic  Glands. — One  ischiatic  gland  only  was 
found  ;  this  contained  caseating  tubercles. 

Microscopical  Examination. 
Left  Suprarenal  Body. — A  few  tubercle  bacilli. 
Right  Suprarenal  Body. — Two  tubercle  bacilli. 
Intestine. — Tubercle  bacilli. 
Pharynx. — Tubercle  bacilli  numerous. 
Left  Tonsil. — Tubercle  bacilli  moderately  numerous. 
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BULL  88. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  V.,  through  Guinea-pig  711. 
Dose — 50  milligrammes. 
Date— November  25th,  1904. 

Weight,  5  days  after  inoculation — 9  cwt.  1  qr.  14  lbs. 
Killed — January  9th,  1905.    45  days  after  inoculation. 


Clinical  History. 

The  bull  was  inoculated  subcutaneously  on  the  right  side 
of  the  neck  on  November  25th,  1904. 

Seven  days  later  there  was  an  elongated  slightly  raised 
tumour,  measuring  6  in.  in  length  by  2^  in.  in  breadth. 
The  tumour  rajDidly  mcreased  in  size,  and  when  the  animal 
was  killed  measured  9  in.  by  4-|  in.  by  2^  in. 

The""prescapular  gland  underwent  great  enlargement, 
but  the  animal  was  too  fat  and  muscular  to  admit  of  ac- 
curate measurements  being  made.  No  symptoms  of  ill- 
health  were  observed  during  the  experiment. 


Weiglit-s. 

During  the  first  four  weeks  there  was  a  steady  loss  in 
weight,  amounting  to  1  qr.  21  lbs.  ;  in  the  last  fortnight 
there  was  a  gain  in  weight  of  9  lbs. 


November  30th,  1904 
December  13th,  1904 
December  20th,  1904 
December  27th,  1904  - 
January  9th,  1905  - 
Total  loss  in  weight 
Average  loss  per  week 


cwts. 

-  9 

-  9 

-  9 


qrs. 
1 

1 

(,) 
3 
0 
1 
0 


lbs. 
14 
2 

20 
21 
0 
14 
6-5 


November 
42  26  30 


Tem.peratiire. 
December 

15  20 


Janua-ry 

3  10 
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POST-MORTEM  EXAMINATION. 


Cundition. — Very  good. 

Scat  of  inoculation. — At  the  seat  of  inoculation,  on  the 
right  side  of  the  neck,  there  was  an  elongated  tumour, 
which  measured  9  in.  by  4^  in.  by  2^  in.  and  weighed, 
with  the  skin  to  which  it  was  attached,  4  lbs.  6  ozs. 
On  section  it  M^as  composed  of  rather  dark  congested 
juicy  necrotic  tissue,  showing  here  and  there  small 
irregular  spaces  filled  with  clear  fluid. 

The  skin  was  two-thirds  of  an  inch  thick,  and  infiltrated 
with  yellow  tubercles,  but  not  ulcerated. 

The  muscle  was  firmly  adherent,  and  showed  for  a 
depth  of  half  an  inch  discrete  caseating  nodules  of  various 
sizes. 

Right  Prcsca pillar  Gland. — Weighed  1  lb.  II  ozs.,  and 
measured  6  in.  by  4  in.  by  3  in.  On  section  part 
of  the  gland  showed  firm  translucent  tissue,  studded 
with  opaque  tubercles,  but  the  greater  part  was  composed 
of  homogeneous  dense  pinkish  yellow  caseated  tissue  ; 
the  capsule  of  the  gland  was  greatly  tliickened. 

Prepectoral  Glands. — The  rounded  prepectoral  gland  on 
the  right  side,  the  size  of  a  walnut,  consisted  of  firm 
grey  tissue  beset  with  pearly  white  tubercles  ;  two  deeper 
prepectoral  glands  each  contained  two  or  three  caseating 
nodules. 

On  the  left  side  the  rounded  prepectoral  showed  four 
caseating  nodules  ;  the  rest  were  normal. 

Cervical  Glatids. — Right  upper  cervical  g'and,  normal. 
Left  upper  cervical  g'.and  contained  a  single  nodule. 
The  mid  cervical  glands  on  both  sides,  although  not 
much  enlarged,  contained  numerous  discrete  nodules. 


Right  lower  cervical  gland  showed  numerous  discrete 
nodules. 

The  gland  under  the  right  scalenus  anticus  was  about 
three  times  the  normal  in  size,  and  on  section  beset  with 
miliary  tubercles,  which  at  one  extremity  had  become 
confluent ;  the  gland  on  the  opposite  side  was  normal. 

Abdomen  : 

Omentum. — On  the  under  surface  of  the  omentum 
there  were  about  ten  firm  nodules,  ranging  in  size  from 
a  wheat  grain  to  a  lentil ;  these  were  opaque  yellow  in 
the  centre,  and  had  greyish  red  translucent  margins. 

Peritoneum.. — Two  small  nodules  were  seen  on  the 
left  parietal  peritoneum,  near  the  margin  of  the 
diaphragm. 

Spleen. — 2  lbs.  12  ozs.  Showed  no  tubercles  on 
the  surface ;  here  and  there  were  some  rounded 
elevations  (caused  by  nodules  in  the  substance),  over 
which  the  capsule  gave  off  connective  tissue  out- 
growths. On  section  the  pulp  contained  moderately 
numerous  (from  five  to  ten  in  every  scfuare  inch  of 
cut  surface)  nodules,  ranging  in  size  from  2  to  5  mm. 
in  diameter ;  these  were  opaque  yellow  in  the 
centre,  and  had  translucent  margins. 

Liver. — Showed  on  the  siu'face,  just  under  the 
capsule,  discrete  nodules  (in  an  area  four  inches 
sr|uare  twenty  nodules  were  counted),  ranging  in 
size  from  a  small  shot  to  a  pea  ;  three  nodules  were 
raised  above  the  surface  and  "  mushroomed  ;  "  the 
largest  of  these  measured  10  mm.  in  diameter, 
and  lay  in  a  hollow  in  the  liver  substance  ;  the 
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nodules  consisted  of  translucent  fibroid  tissue,  and 
each  showed  in  the  centre  a  small  opaque  yellow  focus. 

On  section  similar  nodules  were  scattered  evenly 
through  the  substance. 

Gall  Bladder. — Normal. 

Portal  Glands. — Were  enlarged,  nodular  on  the 
surface,  and  on  section  closely  beset  with  caseating 
nodules,  which  for  the  most  part  remained  discrete. 

Kidneys  : 

Left. — Showed  on  the  surface  two  grey  nodules 
two  and  three  millimetres  in  diameter  respectively, 
with  a  small  amount  of  central  necrosis.  In  the 
depth  of  the  cortex  two  small  nodules  were  seen  lying 
close  together. 

Right. — Four  small  nodules  seen  on  the  surface 
and  two  in  the  depth. 

Suprarenal  Bodies. — Right  suprarenal  showed  in 
the  cortex  a.  shot-sized  grey  tubercle  (?)  (no  tubercle 
bacilli  found). 

Left  suprarenal  normal. 

Renal  Lymphatic  Gland. — Contained  numerous 
discrete  grey  nodules  (up  to  4  mm.),  with  a  small 
amount  of  central  necrosis. 

Coeliac  Glands. — Were  enlarged,  and  showed 
rather  more  numerous  nodules. 

Thorax : 

Heart  anl  Pericardium. — Normal. 

Tie  Parietal  Pleura. — On  the  right  side,  near  the 
sternum,  showed  a  series  of  grapy  nodules  lying  in 
the  midst  of  a  patch,  the  size  of  the  palm  of  one's 
hand,  of  reddish  vegetations. 

The  fringes  along  the  margins  of  the  ribs  were  in 
places  slightly  hypertrophied  ;  two  lenticular  nodules 
were  seen  on  each  side. 

Diaphragm. — On  the  right  side,  near  the  sternum, 
there  was  a  large  patch  of  soft  dirty  red  vegetations, 
surrounding  about  two  dozen  firm  flattened  nodules, 
ranging  from  2  to  nearly  10  mm.  across.  The  central 
tendon  on  the  right  side  was  roughened  with  early 
vegetations. 

The  gland  in  the  caval  fold  of  pleura  was  normal. 

Lungs. — Evenly  distributed  throughout  the  lung 
substance  were  fairly  numerous  (five  to  ten  to  each 
square  inch  of  surface)  congested  nodules,  ranging 
in  size  from  a  small  shot  to  a  small  pea.  In  the 
anterior  lobes  and  ventral  portions  of  the  caudal 
lobes  the  nodules  projected  under  the  pleura,  several 
in  the  anterior  lobe  being  surrounded  by  a  fringe 
of  rc  ddish  connective  tissue.  The  lung  tissue  between 
the  nodules  was  normally  crepitant  and  did  not 
show  patches  of  consolidation.  The  nodules  were 
opaque  and  caseous  in  the  centre,  translucent  and 
congested  around  the  margins. 


The  IjTnphatic  fringes  mapping  out  the  lobules 
on  the  surface  of  the  lung  were  slightly  hj'per- 
trophied ;  the  fringes  around  the  margins  of  the 
cephalic  lobes  were  slightly  hypertrophied,  and 
contained  here  and  there  a  lenticular  nodule. 

The  mediastinal  pleura  was  congested  and 
roughened. 

Mediastinal  Glands.- — Caudal  mediastinal  gland  was 
moderately  enlarged  (6|-  in. '  by  2^  in.  by  1  in.), 
and  on  section  showed  the  cortex  packed  with 
caseating  nodules,  which  in  many  places  had  become 
confluent. 

The  glands  anterior  to  this,  the  bronchial  and 
peribronchial  glands,  were  enlarged,  and  resembled 
on  section  the  caudal  gland.  The  tuberculous 
nodules  were  not  very  far  advanced  in  caseation. 
The  medullary  parts  of  the  glands  were  deeply 
congested. 

A  gland  below  the  trachea,  in  front  of  the  heart, 
was  deeply  congested,  and  contained  three  or  four 
irregular  grey  nodules  in  a  state  of  early  caseation. 

Various  Lymphatic  Glands  : 

Left  Precrnral. — Contained  three  shot-sized 
caseating  nodules. 

Right  Precrural. — Contained  one  tubercle. 

Pudic  Glands. — Each  contained  about  half  a 
dozen  nodules,  the  largest  4  mm.  in  diameter. 

Iliac  Glands. — Were  similarly  affected. 

Popliteal  Glands,  Right  Gluteal  Gland.— Each 
showed  one  caseating  tubercle. 

A  Pancreatic  Gland,  Right  Axillary  Gland,  Left 
Prescapular  Gland,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Parotid  Glands. — Each  contained 
scattered  caseating  nodules. 

Lumbar  Glands,  Left  Gluteal,  Left  Axillary. — 
Normal. 

Tongue,  Tonsils,  PJmrynx,  Larynx,  Trachea. — Normal. 

Small  Intestines. — Two  Peyer's  patches  about  the 
middle  of  the  intestine,  and  the  long  Peyer's  patch  near 
its  anterior  end,  each  contained  a  small  caseating  nodule. 

Large  Intestine,  Gastric  Glands. — Normal. 

Mesenteric  Glands. — Not  enlarged  ;  showed  altogether 
seven  widely  distributed  nodules. 

Ileo-Colic  Glands,  Colic  Glands,  Testicles.— 'Normal. 

Microscopical  Examination. 
Right  Suprarenal  Body. — No  tubercle  bacilli. 
Right  Precrural  Gland. — One  tubercle  bacillus. 
Intestine  \ 

Lung  Nodule  No  tubercle  bacilli 

Spleen  aodide 
Rounded  Prepectoral  Gland 
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CALF  202. 

Subcutaneous  inoculation  of  cailture  derived  from  the  original  material  of  Virus  B.V.,  through  Guinea-pig  711. 
Dcse — 0"01  milligramme. 
Date— November  25th,  1904. 
Weight— 2  cwts.  1  qr.  19  lbs. 

Xilled — February  17th,  1905.    84  days  after  inoculation. 


Clinical  Hisiory. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  November  25th,  1904. 

Seven  days  later  there  was  a  very  slight  indefinite 
thickening  at  the  seat  of  inoculation  ;  the  prescapular 
gland  was  unaffected. 

The  tumour  attained  its  maximum  at  the  end  of  the 
third  week,  measuring  about  2  in.  by  1  in.  ;  the 
prescapular  gland  was  twice  the  normal  in  size. 

Subsecfuently  both  the  tumour  and  the  gland  became 
smaller. 

The  calf  exhibited  no  symptoms  of  ill-health  during 
the  experiment. 

Temperature. 

The  temperature  rose  on  the  fifth  day  to  39"2°  C.  (highest 
during  preceding  four  days  was  38'6°),  and  throughout 
the  rest  of  the  experiment  there  was  some  irregular 


pyrexia,  the  temi:)erature  fluctuating  for  the  most  part 
between  39°  and  39-8°C. 

Weights. 

During  the  first  fortnight  there  was  a  loss  in  weight  of 
3  lbs.  ;  subsequently  there  was  a  steady  gain. 

cwt.  c[r.  lbs. 

November  30th,  1904       -       -     2  1  19 

December  13th,  1904        -       -    2  1  16 

February  17th,  1905  -       -       -     3  0  4 

Gain  in  weight        .        -       .  2  13 
Average  weekly  increase  from 

December  13th  to  January  17th  -  -  C)*58 

Tuberculin  Test. 

February  3rd,   1905,  70  days  after  inoculation 
Positive.    Rise  of  temperature  0-9°C. 


POST-MORTEM 

Carcass. — In  very  good  condition. 

Seat  of  Inoculation. — In  the  subcutaneous  tissues  at  the 
seat  of  inoculation  there  was  a  small  tumour  measuring 
2  in.  in  length,  |  in.  in  breadth,  and  nearly  i  in.  in  thick- 
ness. On  section  the  central  part  was  yellow,  caseous, 
and  highly  calcareous,  the  marginal  dense  and  fibroid  ; 
the  tumour  was  adherent  to  the  skin  and  to  the  muscle, 
but  did  not  infiltrate  either. 

Lejt  Prescapular  Gland. — Was  only  slightly  enlarged  ; 
it  measured  2|  in.  by  1|  in.  by  a  little  over  |-  in.  ;  on  section 
the  cortex  contained  five  caseous  masses,  ranging  in  size 
from  a  large  pea  to  that  of  a  thrush's  egg.  They  were 
appreciably  gritty  from  calcification,  the  calcareous 
particles  lying  chiefiy  in  the  peripheral  parts  ;  each  mass 
was  surrounded  by  a  delicate  fibrous  capsule.  Scattered 
about  in  the  cortex  there  were  also  soft  caseous  tubercles 
the  size  of  pins'  heads. 


EXAMINATION. 

Lejt  Prepectoral  Glands. — Normal. 
Cervical  Glands. — On  both  sides  normal. 
Abdomen  : 

Omeyitum,  Peritoneum.,  Spleen,  Liver,  Portal  Glands, 
Kidneys,  Suprarenal  Bodies,  Intestines,  Gastric  Glayids, 
Mesenteric  Glands,  Colic  Glands. — Normal. 

Thorax  : 

Pleura,  Heart,  Pericardium,  Lungs,  llioracic 
Lymphatic  Glands. — Normal. 

All  the  peripheral  lymphatic  glands  were  examined, 
and  found  to  be  normal. 

Testicl  cs. — Normal. 

Microscop)ical  Examination. 
A  smear  made  from  a  nodule  in  the  prescapular 
gland  showed  no  tubercle  bacilli. 
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GOAT  28 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  V.  through  Guinea-pig  711. 
Dose— 0-01  milligramme. 
Date— November  25th,  1904. 
Weight— 2  qrs.  9  lbs. 

Killed— February  24th,  1905.    91  days  after  inoculation. 


Clinical  History. 

The  goat  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  November  25th,  1904. 

Seven  days  after  inoculation  there  was  a  tender  sub- 
cutaneous thickening,  2  in.  by  1  in.  ;  the  left  prescapular 
gland  was  slightly  enlarged. 

At  the  end  of  the  third  week  the  tumour  measured  4  in. 
by  2J  in.  by  about  1  in.  in  thickness ;  the  skin  over  it  was 
reddened,  adherent,  and  at  one  part  necrosed  and  beginning 
to  ulcerate.  The  prescapular  gland  was  much  enlarged  and 
measured  2|  in.  in  long  diameter.  On  January  12th,  48 
days  after  inoculation,  the  tumor  was  smaller,  and  showed 
an  ulcer  2  in.  by  J  in. ;  the  prescapular  gland  at  this  time 
measured  3  in.  in  long  diameter. 

The  tumour  underwent  a  little  farther  diminution  in 
siz3  and  the  ulcer  also  became  much  reduced  in  size. 

In  the  last  month  a  series  of  thickened  nodular  lym- 
phatic vessels  was  felt  between  the  local  lesion  and  the 
prescapular  gland. 

There  was  no  disturbance  in  the  general  health  of  the 
animal  throughout  the  experiment. 


Temperature. 
The  temperature  remained  normal  throughout. 

WeigJtts. 

The  weightof  the  animal  during  the  experiment  varied 
between  2  qrs.  9  lbs.  and  2  qrs.  1  lb. 

November  30th,  1904 
December  13th,  1904 
December  20th,  1904 
January  10th,  1905 
January  31st,  1905 
February  7th,  1905 
February  14th,  1905 
February  24th,  1905 


Tuberculin  Test. 

February  3rd,  1905.  Positive.  Maximum  tem- 
perature 40-8°C.    Marked  lo3al  cedema. 


qrs. 

lbs. 

-  2 

9 

-  2 

4 

-  2 

6 

-  2 

2 

-  2 

5 

-  2 

1 

-  2 

3 

-       -       -  2 

6 

initial  weight 

3 

POST-MORTEM  EXAMINATION. 


1 

Body. — In  good  condition. 
Seat  of  Inoculation,. — In  the  subcutaneous  tissues  at  the 
seat  of  inoculation  there  was  a  flattened  tumour  measuring 
3^  in.  by  2  in.  by  f  in.  ;  the  skin  over  it  was  intimately 
adherent,  and  showed  in  the  centre  an  irregular  puckered 
ulcerated  area,  the  floor  of  which  was  covered  with  masses 
of  dried  secretion.  Around  the  margins  of  the  ulcer  there 
was  a  series  of  roimded  elevations,  which,  when  cut  into, 
were  seen  to  be  small  abscesses  with  caseo-purulent  con- 
tents :  the  skin  over  these  was  thinned,  and  in  two  or 
three  instances  had  broken  do^vn.  The  tumour  consisted 
of  fibrous  tissue,  which  was  studded  with  softened  caseous 
nodules,  ranging  in  size  from  that  of  a  shot  to  that  of  a 
small  marble ;  the  larger  nodules  were  lined  internally 
with  a  thin  layer  of  granulation  tissue. 

Tlie  tissues  (subcutaneous  and  muscular)  between  the 
local  tumour  and  the  prescapular  gland  were  thickened 
and  fibroid,  and  beset  with  nodules  similar  to  those  in  the 
local  tumour ;  the  thickening  was  greatest  midway 
between  the  tumour  and  the  gland. 

A  chain  of  nodules,  which  had  evidently  arisen  along  a 
lymphatic  vessel,  could  be  traced  from  the  local  tumour 
into  the  prescapular  gland. 

Left  Prescapular  Gland. — Measured  2  in.  by  If  in.  by  1|-  in. 
and  weighed  about  2  ozs.  On  section  it  was  composed 
throughout  of  cheesy,  irregularly  softened,  caseated 
tissue  ;  the  more  softened  portions  of  the  gland  had  a 
greenish  yellow  colour ;  in  the  firmer  portions  close 
inspection  revealed  minute  opaque  foci  of  calcification. 

Left  Prepectoral  Gland. — Was  enlarged,  and  showed  on 
section  two  or  three  minute  caseous  foci. 

Cervical  Glands. — The  left  upper  cervical  gland,  the  size 
of  a  marble,  was  caseous  throughout,  and  had  a  thick 
fibrous  capsule. 

A  gland  in  the  middle  of  the  neck  on  the  left  side,  the 
size  of  a  filbert,  contained  caseous  and  softened  nodules 
which  replaced  more  than  half  the  gland  substance. 

Abdomen : 

Omentvm.,  Peritoneum. — Normal. 

Spleen. — Was  shghtly  enlarged,  and  showed  on  the 
surface  about  twenty-four  prominent  rounded  yellow- 
ish nodules,  ranging  from  5  to  about  12  mm.  in 
cUameter  ;  on  section  they  had  thick  fibrous  walk  and 
iSoftened  caseous  contents.  Similar,  but  on  the  whole 
smaller  nodules,  were  scattered  throughout  the  pulp. 

Liver. — Showed  in  the  substance,  just  under  the 
capsule,  about  twenty  nodules  ranging  from  2  to  5 
mm.  in    diameter ;    the    nodules   had  translucent 


fibroid  margins  and  softened  caseous  centres.  On 
section  a  few  similar  nodules  were  seen  in  the  depth 
of  the  Hver  ;  many  of  the  larger  nodules  had  a  lobular 
outline,  and  were  evidently  formed  by  the  fusion  of 
three  or  four  small  nodules. 

Portal  Glands. — Three  in  number ;  contained 
altogether  five  caseous  and  softened  nodules,  the 
largest  two  miUimetres  in  diameter. 

Kidneys,  Suprarenal  Bodies,  Large  Intestine,  Stncdl 
Intestine,  Gastric  Glands. — Normal. 

Mesenteric  Glands. — Two  about  the  middle  of  the 
mesentery  contained  each  a  caseous  nodule  the  size 
of  a  pea. 

Ileo-Colic  Glands. — An  ileo-colic  gland  showed  four 
or  five  pea-sized  caseous  nodules. 
Uterus,  Ovaries. — Normal. 

Thorax  : 

Heart. — Muscle  and  valves  normal. 

Pleura. — Parietal  pleura  normal.  On  the  pleura 
surface  of  the  diaphragm  there  were  two  long  slender 
processes  of  connective  tissue. 

Lungs. — Showed  on  the  surface  beneath  the  pleura 
moderately  numerous  slightly  projecting  nodules 
ranging  in  size  from  a  small  shot  to  a  large  pea  ;  on 
section  they  had  translucent  fibroid  margins  and 
soft  caseous  centres.  Similar  nodules  were  seen  in  the 
depth  of  the  lung,  but  these  were  not  so  numerous  as 
on  the  surface. 

In  the  middle  of  the  left  caudal  lobe  there  was  a  case- 
ous softened  nodule,  the  size  of  a  marble,  surrounded 
by  a  zone  of  red  consolidated  tissue.  In  the  centre 
of  the  right  caudal  lobe  there  was  a  cavity  about 
J  in.  in  diameter,  surrounded  by  a  broad  zone  of  con- 
solidated fibroid  lung  tissue ;  the  cavity  communicated 
with  a  neighbouring  bronchus,  and  was  lined  inter- 
nally with  a  thick  layer  of  soft  caseo-pus.  The 
fringes  around  the  margin  of  the  caudal  lobes  were 
hypertrophied,  but  did  not  contain  tubercles. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  about  three  times  the  normal  in  size.  On  section 
it  showed  in  the  cortex  numerous  caseous  nodules, 
the  largest  the  size  of  a  kidney  bean  ;  many  of  the 
nodules  had  delicate  fibrous  capsules,  and  the  gland 
tissue  surrounding  them  felt  abnormally  firm.  A 
small  gland  anterior  to  this  was  extensively  caseated. 
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Bronchial  Glands. — Were  enlarged,  and  on  section 
resembled  the  caudal  gland,  the  nodules,  however, 
showed  more  tendency  to  coalesce. 

An  infra-tracheal  gland  was  greatly  enlarged, 
and  on  section  resembled  the  bronchial. 

At  the  seat  of  inoculation  of  tuberculin,  on  the 
right  side  of  the  neck,  there  was  an  abscess  the  size 
of  a  pigeon's  egg,  with  fibrous  walls,  and  yellow 
caseo-purulent  contents. 

The  right  mid-cervical  gland,  the  size  of  a  small 
marble,  was  extensively  caseous  and  softened. 

Right  upper  cervical  gland  was  normal. 

Various  Lymphalic  Glands. 
Tti^ht  Prescapular  Gland. — Was  slightly  enlarged. 


and  contained  two  caseous  softened  nodules,  the 
largest  the  size  of  a  pea. 

Right  Prepedoral  Gland,  Parotid  Glands,  Submaxillary 
Glands,  Mastoid  Glands,  Pharyngeal  Glands,  Axillary 
Glands,  Iliac  Glands,  Lumbar  Glands,  Precrural  Glands, 
Popliteal  Glands.— 'i^ovmaX, 

Tonsils,  Pharynx,  Larynx,  Trachea,  Mammary  Gland. 
— Normal. 

Microscopical  Examination. 
Right  Prescapular  Gland. — No  tubercle  bacilli. 
Ileo-Colic  Gland. — One  tubercle  bacillus. 
Pus  from  Tubercidin  Tumour. — No  tubercle  bacilli. 


i 
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CALF  352. 

Subcutaneous  inoculation  of  culture  derived  from  Heifer  80.    (Virus  B  V.) 
Dose— 10  milligrammes. 
Date— October  24tli,  1905. 
Weight  at  inoculation — 3  qrs.  2  lbs. 

Died — December  3rd,  1905.    40  days  after  inoculation. 


Clinical  History. 

Tbe  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  October  24th,  1905. 

On  November  Uth,  18  days  after  inoculation,  there 
was  a  firm  tumour  measurmg  4  J  in.  by  3  in.  by  about  1  in. ; 
the  prescapular  gland  measured  3  in.  in  long  diameter, 
and  the  spherical  prepectoral  gland  was  the  size  of  a 
walnut. 


Up  to  this  date  the  health  of  the  animal  was  good 
except  for  occasional  cough. 

In  the  fourth  week  illness  rapidly  supervened  ;  the 
coat  became  rough  ;  the  appetite  poor  and  the  respirations 
increased  ;  there  were  occasional  rigors  and  frequent 
cough. 

These  symptoms  increased  in  severity,  the  calf  dying  on 
December  3rd,  1905. 


Temperatu)  e. 


October 

42  aias  30_ 


November 

5   10  15 


20  25  30 


41 


40 


39 


38 


i 
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Weights. 

During  the  first  month  there  was  a  gain  in  weight  of  1  lb. , 
in  the  last  12  days  the  calf  lost  5  lbs. 

qrs.  lbs. 

October  24th,  1905       -       -       -       -    3  2 

November  21st,  1905    -       -       -       -    3  3 

December  3rd,  1905     -       -       -       -    2  26 

Loss  in  weight        -       -  4 

POST-MORTEM  EXAMINATION. 
Carcass.  — Emaciated. 

Local  Lesion. — On  left  side  of  the  neck  there  was  a  firm 
tumour  which  measured  5  in.  by  3|-  in.  by  in.,  and 
weighed  with  the  skin  and  attached  muscles  10  ozs.  On 
section  the  tumour  consisted  of  three  layers  ;  an  outer 
one  of  thickened,  deeply  congested  skin  beset  with  small 
yellow  tubercles  ;  a  middle  one,  |  in.  in  greatest  thickness, 
composed  of  dense  yellow  caseo-necrotic  tissue,  and  an 
internal  one  of  fibroid  muscular  tissue  studded  with 
yellow  caseous  nodules. 

Left  Prescapvlar  Gland.— The  left  prescapular  gland 
measured  3  in.  by  2  in.  by  a  httle  over  1  in.  On  section 
the  greater  part  of  the  cortex  was  thick  and  composed  of 
dense  congested  caseo-necrotic  tissue  which  contained 
a  few  fine  calcareous  grains  ;  that  part  of  the  cortex 
around  the  hilum  was  thin  and  closely  beset  with  congested 
yellow  tubercles  becoming  confluent. 

Right  Prescapular  Gland.— Contamed  ifairly  numerous 
irregular  caseous  tubercles  ranging  in  size  from  0  •  5  to  1-5 
or  even  2  mm.  in  diameter. 

Extending  between  the  local  tumour  and  the  spherical 
prepectoral  gland  were  two  caseous  lymphatic  vessels 
the  thickness  of  crow  quills. 

Left  Prepectoral  Gla7ids.—T!he  spherical  gland  Avas 
enlarged  to  the  size  of  a  walnut,  and  was  dense  and  caseous 


throughout.  The  reniform  gland  was  slightly  enlarged, 
congested,  oedematous,  and  showed  a  few  yellow  caseous 
tubercles. 

Axillary  Glands. — Contained  each  a  small  number  of 
tubercles. 

Cervical  Glands. — On  the  left  side  a  mid  cervical  gland, 
the  size  of  a  small  marble,  was  congested  and  filled  Avith 
coalescing  caseating  tubercles.  Other  cervical  glands  on 
the  left  side  and  all  those  on  the  right  contained  discrete 
caseous  tubercles,  varymg  in  size  from  about  1  to  2  mm. 
in  diameter. 

A  gland  just  within  the  entrance  to  the  thorax  on  the 
left  side  was  enlarged  and  deeply  congested  ;  the  cortex 
was  closely  beset  with  greyish  yellow  coalescing  miliary 
tubercles. 

Thorax  : 

Pleura. — On  the  costal  pleura  there  were  several 
lenticular  yellowish  nodules,  up  to  4  mm.  in 
diameter.  Along  the  margins  of  several  of  the  ribs 
were  lines  of  dark  red  villous  fringes  which  contained 
here  and  there  caseous  miliary  tubercles,  often  in 
small  groups. 

On  the  diaphragmatic  pleura  there  were  a  few  lenticular 
nodules  up  to  3  mm.  in  diameter.  Along  the  lines  of 
attachment  of  the  mechastinal  and  caval  pleura  there 
were  clusters  of  small  caseous  tubercles  in  hypertrophied 
lymphatic  fringes. 

Lungs. — Were  heavy,  and  weighed  with  the  attached 
glands  5  lbs.  11  ozs.  The  cephaHc  and  right  middle 
lobes  were  firm,  dark  red  and  quite  auless.  The  left 
caudal  lobe  was,  with  the  exception  of  the  extreme  pos- 
terior portion  and  a  few  isolated  lobules,  in  a  similar 
condition ;  the  right  caudal  lobe  was  also  extensively 
consolidated,  but  contained  more  crepitant  lung  tissue 
than  the  left.  Both  limgs  contained  moderately  numer- 
ous,   evenly    distributed    opaque    caseating  tubercles, 
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mostly  about  1  mm.  in  diameter ;  a  few  subpleural 
tubercles  were  a  little  larger.  The  bronchi  in  the  con- 
solidated areas  were  filled  with  whitish  muco-pus. 

Trachea. — Was  filled  with  froth ;  the  mucous  mem- 
brane showed  scattered  ulcerated  tubercles  with  con- 
gested margins. 

Bronchial  Glands  arid  Mediastinal  Glands. — Were 
enlarged,  and  together  weighed  12  ozs. 

Mediastinal  Glands. — The  ventral  mediastinal  glands 
contained  fairly  numerous  irregular  caseous  tubercles, 
ranging  in  size  from  0"5  to  \  5  or  even  2  mm.  in  diameter. 

On  section  the  cortices  were  closely  beset  with  caseating 
tubercles,  which  in  the  larger  glands  had  coalesced  to 
form  areas  of  grey  or  greyish  red  translucent  tissue, 
mottled  with  caseous  foci,  each  about  1  mm.  in  diameter. 

Heart. — Under  the  pericardium  of  the  right  ventricle 
there  was  a  pinhead-sized  caseous  tubercle.  Endocar- 
dium and  muscle  normal.    Heart  cavities  filled  with 
firm  dark  red  blood  clot. 
Abdomen  : 

Peritoneum. — Parietal  peritoneum  normal. 

Omentum. — On  the  under  surface  there  was  a 
moderate  number  of  firm  nodules  with  yellow  necro- 
tic centres,  ranging  in  size  from  a  millet  seed  to  a 
wheat  grain  ;  some  were  loosely  pedimculated  and 
deeply  hsemon'hagic.  There  was  shght  hyj^er- 
trophy  of  the  villous  lymphatic  fringes. 

Small  Intestine. — A  few  pinhead-sized  caseous 
tubercles  were  seen  in  the  long  Peyer's  patch. 

Large  Intestine. — Normal. 

Jlesenteric  Glands  and  Ileo-Colic  Glands. — In  the 
terminal  mesenteric  and  the  ileo-colic  glands  there 
were  numerous  caseous  foci. 

Colic  Glands  and  Gastric  Glands. — Contained  each 
a  small  number  of  tubercles. 

Spleen. — Weighed  10  ozs.  The  pulp  was  filled 
with  firm  somewhat  dark  yellow  necrotic  nodules 
with  congested  margins,  the  largest  nearly  3  mm.  in 
diameter. 

Liver. — The  substance  of  the  liver  was  closely 
and  evenly  beset  with  opaque  greyish  yellow  tuber- 
cles, each  about  1  mm.  in  diameter ;  on  the  surface 


under  the  capsule  there  wore  shghtly  larger  raised 
tubercles  up  to  8  mm.  in  diameter. 

Gall  Bladder. — Normal. 

Portal  Glands. — Were  enlarged,  and  showed  the 
cortices  Ijeset  with  irregular  opaque  whitish  tuber- 
cles, in  places  closely  aggregated. 

Kidneys. — Both  kidneys  showed  on  the  sui'facc 
numerous  dark  points,  some  bright  red,  others  of 
a  blackish  colour ;  there  were  also  numerous  pale 
wedge-shaped  areas  in  the  cortex  of  each,  and  a 
few  sparsely  scattered  miliary  tubercles  with  opaque 
centres. 

Suprarenal  Bodies. — Each  contained  in  the  cor- 
tex a  minute  opac^ue  tubercle. 

Godiac  Glands. — Were  enlarged,  indurated  and 
caseating. 

Lumbar  Glands. — Were  closely  beset  with  caseous 
tubercles,  becoming  confluent. 

Iliac  Glands  and  Ilio-Sacral  Glands. — Contained 
fairly  numerous  irregular  caseous  tubercles,  ranging 
in  size  from  0"5  to  I'o  or  even  2  mm.  in  diameter. 

Bladder  and  Testicles. — Normal. 

Special  Glands  : 

Precrural  and  Pudic. — Contained  fairly  numerous 
irregular  caseous  tubercles,  ranging  in  size  from  0'.5 
to  1  "5  or  even  2  mm.  in  diameter. 

Gluteal  and  Popliteal. — Contained  each  a  small 
number  of  tubercles. 

Pharyngeal  Glands. — Showed  numerous  caseous 
tubercles. 

Parotid. — Contained  each  a  small  number  of 
tubercles. 

Vertebral. — Contained  fairly  numerous  irregular 
caseous  tubercles,  ranging  in  size  from  O'o  to  1  '5  or 
even  2  mm.  in  diameter. 

Several  hasmo-lymph  glands  contaiaed  caseous 
tubercles. 

Tongue,  Tonsils,  Pharynx. — Appeared  normal. 

Larynx. — The  mucous  membrane  covering  each  aryte- 
noid cartilage  showed  an  ulcerated  caseous  tubercle  2  ram. 
in  diameter,  with  congested  mai-gins. 
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CALF  354. 

Subcutaneous  inoculation  of  culture  derived  from  Heifer  80.    (Virus  B  V.) 

Dose — 10  milligrammei 

Date— October  24th,  1905. 

Weight  at  inoculation — 3  qrs.  10  lbs. 

Killed— January  22nd,  1906.    90  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  October  24th,  1905. 

On  November  11th,  eighteen  days  after  inoculation, 
there  was  a  firm  tumour  measuring  4  in.  by  3  in.  ;  the 
left  prescapular  gland  was  3  in.  in  length. 

The  local  tumour  and  prescapular  gland  increased  in 
size  and  attained  their  maxima  about  the  middle  of  the 
eighth  week  ;  the  tumour  measured  5  in.  by  4  in.,  and  was 
prominent,  firm,  and  flattened  on  the  surface  ;  the  pre- 
scapular gland  was  4  in.  in  length. 

On  January  5th,  73  days  after  inoculation,  thickened 
lymphatic  vessels  were  felt  between  the  local  tumour  and 


the  prescapular  gland.  There  was  no  obvious  enlarge- 
ment of  the  prepectoral  glands. 

The  health  of  the  calf  remained  moderately  good 
throughout  the  experiment. 

Weights. 


There  was  a  steady  gain  in  weight. 


cwt. 

qrs. 

lbs. 

October  24th,  1905  - 

-  0 

3 

10 

November  21st,  1905 

-  1 

0 

0 

December  5th,  1905  - 

-  1 

0 

6 

December  13th,  1905 

-  1 

0 

11 

January  22nd,  1905  - 

-  1 

1 

14 

Gain  in  weight 

-  0 

0 

60 

Average  weekly  increase  - 

-  0 

0 

4-6 

Temperature. 

October  November  December  January 


 1  ■ 
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POST-MORTEM  EXAMINATION. 


General  Condition. — Good. 

Local  Lesion. — At  the  seat  of  inoculation  there  was  a  firm 
tumour,  which  weighed,  with  infiltrated  skin  and  muscles, 
14  ozs.,  and  measured  5|  in.  by  3  in.  by  1|-  in.  On  section 
it  was  composed  of  three  layers ;  an  external  one  of  greatly 
thickened  skin  beset  with  translucent  nodules,  with  caseous 
and  in  some  cases  gritty  centres  ;  a  middle  one  of  dense 
yellowish  white  caseated  tissue,  gritty  around  the  mar- 
gins, and  containing  in  the  upper  part  a  small  irregular 
cavity,  filled  with  turbid  serous  fluid  ;  an  internal  one  of 
fibroid  muscular  tissue,  closely  beset  with  yellow  caseous 
gritty  nodules  with  translucent  margins  :  the  nodules 
were  arranged  in  rows  parallel  to  the  muscle  bundles. 

Left  Prescapular  Gland.— Weighed  5  ozs.,  and  measured 
3|  in.  by  1|  in.  by  1|  in.  On  section  it  was  composed 
practically  throughout  of  dense  yellowish  white  caseated 
tissue,  gritty  chiefly  around  the  margins  ;  the  capsule 
was  thickened. 

Eight  Prescapular  Gland. — Normal. 

Prepectoral  Glands.— On  the  left  side  the  spherical 
prepectoral  gland  was  indurated,  and  beset  with  irregular 
caseous  slightly  gritty  tubercles.  The  reniform  gland 
was  enlarged,  firmer  than  normal,  and  contained  numerous 
irregular  yellow  foci. 

On  the  right  side  the  spherical  gland  was  normal ;  the 
reniform  gland  contained  two  caseous  gritty  nodules, 
each  4  mm.  in  diameter. 

Axillary  GZarids.— Normal. 

Cervical  Glands.— On  the  left  side  a  gland  the  size  of  a 
broad  bean,  at  the  level  of  the  thyi-oid,  showed  about 
half  the  cortex  dense  and  completely  caseated.  A  gland 
just  within  the  entrance  to  the  thorax  contained  some 
irregular  caseo-calcareous  nodules,  and  another  in  the 
lower  part  of  the  neck  showed  a  caseo-calcareous  nodule, 
the  size  of  a  kidney  bean.  The  superior  cervical  and  one 
or  two  small  glands  in  the  middle  of  the  neck  were  normal. 


On  the  right  side  the  upper  cervical  contained  a  caseo- 
calcareous  nodule  the  size  of  a  pea  ;  other  glands  on  this 
side  were  normal. 

Thorax : 

Pleura. — On  the  pleural  surface  of  the  diaphragm 
there  were  about  a  dozen  flattened  mushroomed 
growths,  the  largest  2  by  1  •  5  cm.  These  were  pink- 
ish and  translucent  externally,  and  on  section  were 
yellow,  caseous,  and  slightly  gritty  in  the  centre. 

On  the  costal  pleura  there  were  half  a  dozen  similar 
growths. 

Lungs. — Showed  on  the  surface,  chiefly  on  the 
anterior  lobes  and  the  ventral  parts  of  the  caudal,  a 
number  of  raised  flattened  mushroomed  growths, 
resembling  those  on  the  pleura  ;  the  largest  measured 
1-5  cm.  in  greatest  diameter.  Besides  these 
there  were  numerous  smaller  nodules,  which  caused 
slight  projections  under  the  pleura.  On  section  the 
latter  were  evenly  distributed  throughout  the  sub- 
stance. They  ranged  in  size  from  2  up  to  6  or  7  mm. 
in  diameter,  and  were  yellow,  caseous  and  gt^itty, 
with  translucent  fibrous  margins.  In  the  left 
caudal  lobe  there  was  a  nodule  1  cm.  in  diameter. 
The  lung  tissue  between  the  nodules  was  crepitant, 
and  there  were  no  areas  of  consolidation. 

Trachea. — Normal. 

Bronchial  Glands  and  Mediastinal  Glands.— Were 
moderately  enlarged,  and  weighed  together  8  ozs. 
On  section  the  cortices  were  caseo-calcareous  prac- 
tically throughout.  In  the  mediastinal  glands  the 
caseo-calcareous  tissue  formed  a  coarse  network, 
the  interstices  of  which  were  filled  with  translucent 
tissue.  In  the  bronchial  glands  there  were  besides 
the  network  some  large  caseou;*  patches. 

Heart. — ^Normal. 
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Abdomen  : 

Peritoneum. — Parietal  peritoneum  normal. 

Omentum. — On  the  inferior  surface  there  were  two 
loosely  attached  firm  nodules,  rather  larger  than 
barley  grains,  with  slightly  opaque  centres.  The 
surface  of  the  omentum  in  contact  with  the  stomach 
showed  a  larger  pedunculated  lenticular  nodule, 
yellow  and  gritty  in  the  centre. 

Intestines. — ^Normal. 

Gastric  Glands. — ^Normal. 

Mesenteric  Glands. — Contained  scattered  caseo- 
calcareous  nodules,  the  largest  about  1  cm.  in 
diameter. 

Ileo-Colic  Glands. — Contained  each  several  irregular 
caseous  gritty  nodules,  varying  in  size  up  to  6  mm. 

Pancreatic  Glands. — Two  or  three  glands  around 
the  pancreas  contained  similar  nodules. 

Splee7i. — Weighed  9  ozs.  The  pulp  contained  a 
moderate  number  of  yellow  caseous  slightly  gi'itty 
nodules,  ranging  in  size  from  2*5  to  5  mm.  in 
diameter.  Each  was  surrounded  by  a  translucent 
fibrous  capsule. 

Lii'er. — Normal  in  general  appearance.  Showed 
on  the  surface  a  moderate  number  of  greyish  white 
nodules,  ranging  in  size  from  2  up  to  8  mm.  in 
diameter ;  the  larger  ones  were  raised,  flattened,  and 
mushroomed.  The  rest  were  embedded  in  the 
substance,  and  were  either  only  slightly  raised  above 
the  surface,  or  were  dimly  seen  in  the  depth.  Be- 
sides the  nodules,  fairly  numerous  yellowish  foci,  the 
largest  about  1  mm.,  were  see^i  under  the  capsule. 
On  section  spherical  nodules,  up  to  2  mm.  in 
diameter,  were  sparsely  distributed  throughout  the 
substance.  The  nodules  were  caseous  and  gritty, 
and  had  fibrous  margins. 


Gall  Bladder. — Normal. 

Portal  Glands. — Were  slightly  enlarged,  and  con- 
tained fairly  numerous  discrete  caseous  gritty  nodules, 
the  largest  3  mm.  in  diameter. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
two  caseous  gritty  nodules,  with  grey  translucent 
margins,  one  the  size  of  a  pea,  the  other  much  smaller. 

The  right  kidney  showed  in  the  cortex  two  slightly 
gritty  caseous  nodules,  each  about  the  size  of  a  wheat 
grain. 

Suprarenals. — Suprarenal  bodies  normal. 

Renal  Glands. — The  renal  gland  was  beset  with 
caseous  gritty  nodules,  up  to  5  mm.  in  diameter. 

Gceliac  Glands. — One  coeliac  gland,  the  size  of  a 
pigeon's  egg,  was  very  dense  and  irregularly  caseated  ; 
in  the  caseated  tissue  were  numerous  gritty  particles. 

Left  Iliac  Gland. — Contained  a  caseous  grittj' 
nodule,  with  a  fibrous  margin,  3  mm.  in  diameter. 

Right  Iliac  Gland,  Ilio-Sacral  Glands. — Normal. 
Genito-Urinary  System  : 

Testicles. — Normal. 

Special  Glands  : 

Prerrxiral. — The  left  precrural  contained  two 
caseous  gritty  nodules,  each  5  mm.  in  diameter. 
In  the  right  gland  there  was  a  similar  slightly  smaller 
nodule. 

Pudic,  Gluteal,  Popliteal.— 'Normed. 

Submaxillary,  Parotid,  Pharyngeal. — Contained 
similar  nodules  to  those  in  the  precrural  glands,  one  to 
three  in  each. 

Hffmolymph  glands  normal. 
Tongue,  Tonsils,  Plmrynx,  Larynx,  — Normal. 
Eyes. — Normal. 
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CALF  246. 


Subcutaneous  inoculation  of  cultm-e  derived  from  Heifer  80.     (Virus  B  V.) 
Dose  — 50  milligrammes. 
Date— :March  14th,  1905. 

Weight,  7  days  after  inoculation — 3  qrs.  15  lbs. 

Killed — In  a  dying  condition,  April  30tli,  1905.    47  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  March  14th,  1905. 

Three  days  later  there  was  a  flat  subcutaneous  thicken- 
ing 3  in.  by  li  in.  ;  the  prescapular  gland  on  the  same  side 
was  slightly  enlarged. 

Eight  days  after  inoculation  the  tumour  measured 
5  in.  by  2^  in.  in  superficial  area  and  about  1  in.  in  thick- 
ness. 

The  tumour  grew  rapidly  and  attained  its  maximum, 
7  in.  by  4  in.  by  2  in.  about  a  month  after  inoculation ;  it 
was  firm  and  extended  from  the  middle  of  the  neck  into 
the  loose  tissues  under  the  trachea. 

At  this  time  the  prescapular  gland  measured  5  in.  in  long 


diameter,  and  an  enlarged  prejjectoral  gland  could  be 
felt. 

Just  under  the  skin  at  the  upper  extremity  of  the  pres- 
cajjular  gland  there  was  an  enlarged  and  indurated  gland. 

At  the  end  of  a  month  no  signs  of  ill-health  had  been 
observed  beyond  some  slight  roughening  of  the  coat. 

In  the  fifth  week  illness  gradually  supervened,  the 
respirations  began  to  increase ;  the  appetite  became 
poor  and  the  animal  began  to  lose  weight. 

The  respirations  continued  to  increase,  and  in  the  last 
week  were  rapid,  laboured  and  jerky. 

The  animal  gradually  became  thinner  and  weaker,  and 
on  the  morning  on  which  it  was  killed  was  unable  to  rise 
from  the  ground. 


Temperature. 


Md.rch 
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Weights. 

There  was  a  steady  gain  in  weight  during  the  first  five 
•  weeks  ;  in  the  last  eleven  days  of  life  the  calf  lost  20  lbs.  in 
weight. 

qrs.  lbs. 

March  21st,  1905  -  -  -  -  3  15 
April  19th,  1905  -  -  -  -  3  23 
April  25th,  1905  -  -  -  -  3  14 
April  30th,  1905   3  3 

Loss  in  weight  on  the  initial  weight  -       -  12 

POST-MORTEM  EXAMINATION. 
Carcass. — Emaciated. 

Local  Lesion. — On  the  left  aide  of  tue  neck,  extending  into 
the  dewlap  there  was  an  elongated  tumour,  which  measured 
7  in.  vertically,  4  in.  in  breadth,  and  2  in.  in  greatest 
thickness.  On  section  that  part  of  the  tumour  situated 
in  the  subcutaneous  tissues  (1  in.  in  greatest 
thickness)  was  composed  of  dense  yellow  caseo-necrotic 
tissue,  showing  in  the  upper  part  small  spaces  filled  with 
clear  serous  fluid  ;  the  skin  was  thoroughly  adherent,  and 
infiltrated  with  congested  caseous  tubercles  ;  the  super- 
ficial muscles  under  the  upper  part  of  the  tumour  were 
dense  and  fibroid,  and  beset  with  large  caseous  nodules 
for  a  depth  of  about  an  inch. 

Left  Prescapular  Gland. — Weighed  7  ozs.,  and  measured 
4  in.  by  2|  in.  by  2J  in.  On  section  it  was  composed 
throughout  of  very  firm  pinkish  yeUow  caseo-necrotic 
tissue  ;  the  capsule  was  much  thickened. 


In  the  subcutaneous  tissues  opposite  the  upper  ex- 
tremity of  the  gland  there  was  an  indurated  gland  the  size 
of  a  thrush's  egg,  which  on  section  was  yellow  and  caseous 
throughout ;  there  was  a  similar  gland  in  contact  with  the 
inferior  extremity  of  the  prescapular  gland. 

Prepectoral  Glands. — The  spherical  prepectoral  gland 
measured  2  cm.  in  diameter,  and  on  section  resembled 
the  prescapular.  The  kidney-shaped  gland,  3  cm.  in 
length,  showed  half  its  cortex  composed  of  firm  reddish 
grey  tissue,  containing  minute  scattered  whitish  foci  of 
caseation. 

Cervical  Glands. — One  of  the  lower  cervical  glands  on 
the  left  side  was  enlarged,  indurated,  and  in  a  state  of 
early  caseation.  Other  cervical  glands  on  the  left  side, 
and  all  those  on  the  right,  contained  caseating  nodules. 

Abdomen  : 

Omentum. — On  the  inferior  surface  there  was  a 
small  number  of  lenticular  nodules,  the  lai'gest  the 
size  of  a  wheat  grain  ;  a  few  of  the  nodules  were 
hfemorrhagic.  In  the  centres  of  the  polygonal  areas 
there  were  little  groups  of  grey  granules,  situated 
in  slightly  hyiDertrophied  Ijntnphatic  fringes. 

On  the  peritoneal  surface  of  the  diaphragm  there 
was  a  small  dark  red  loosely  attached  peduncu- 
lated nodule. 

Spleen. — Weighed  6  ozs.  It  was  normal  on  the 
surface.  On  section  the  pulp  showed  fairly  numerous 
caseating  tubercles,  mostly  about  1  •  5  mm.  in 
diameter  (tubercles  not  so  numerous  as  in  the 
more  acute  cases). 
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Liver. — Normal  in  size,  colour  and  texture.  Showed 
on  the  surface  a  moderate  number  of  caseating 
nodules,  ranging  from  1 "  5  to  5  mm.  in  diameter  ; 
the  nodules  were  most  numerous  on  the  sur- 
face of  the  left  lobe,  and  some  of  these  were  con- 
siderably iiattened  out  and  "  mushroomed."  On 
section  tubercles,  ranging  in  size  from  a  pin's  head 
to  a  small  wheat  grain,  were  sparsely  scattered 
throughout  the  substance. 

Gall  Bladder. — The  mucous  membrane  showed 
some  small  congested  erosions  covered  with  little 
masses  of  mucus  ;  under  the  membrane  there  was 
one  minute  tubercle  (?). 

Portal  Glands. — Were  very  large,  and  showed  on 
section  nodular  masses  of  caseating  tubercle. 

Kidneys. — Each  kidney  showed  a  moderate 
number  of  grey  tubercles,  caseous  in  the  centre, 
the  largest  the  size  of  a  millet  seed  ;  there  was 
besides  a  number  of  grey  points  just  visible  to  the 
naked  eye. 

Suprarenal  Bodies. — The  left  suprarenal  body 
showed  in  the  cortex  three  minute  caseous  tubercles  ; 
in  the  right  sui')rarenal  there  were  about  half  a  dozen. 

Thorax  : 

Heart. — Muscle,  pericardium  and  endocardium 
normal. 

Pleura. — Along  the  margins  of  the  ribs  there  were 
discontinuous  rows  of  slightly  developed  tubercu- 
lous granulations  ;  similar  granulations  were  seen 
on  the  pleural  surface  of  the  diaphragm.  On  the 
ventral  mediastinal  fold  of  pleura,  and  on  the  pleura 
covering  the  pericardium,  there  was  a  slight  develop- 
ment of  velvety  vegetations,  in  some  of  which 
minute  grey  granules  could  be  seen  ;  there  were 
also  two  or  three  caseating  tubercles  the  size  of  millet 
seeds. 

Limgs. — The  anterior  lol>es  and  the  extreme  an- 
teroventral  jjortions  of  the  posterior  lobes  were 
practically  completely  consolidated  ;  they  showed  a 
few  small  emphysematous  patches,  seen  chiefly  on  the 
dorsal  borders.  The  posterior  parts  of  the  caudal  lobes 
showed  no  large  areas  of  consolidation,  but  around 
single  nodules,  or  small  groups  of  nodules,  were  irregu- 
lar dark  red  patches  of  collapse.  The  lung  tissue  was 
moderately  closely  beset  with  grey  caseating  nodules, 
ranging  in  size  from  a  pin's  head  to  a  wheat  grain. 
The  nodules  appeared  to  be  more  numerous  in  the 
ce2'>halic  lobes  than  in  the  caudal ;  thej- caused  slight 
projections  under  the  pleura  (except  in  the  caudal 
lobes),  and  some  of  these  surface  nodules,  owing 
to  their  being  flattened  out  by  pressure  on  the  ribs, 
appeared  to  be  larger  than  those  in  the  depth. 


Thoracic  Glands. — The  caudal  mediastinal  gland 
was  enlarged,  measuring  5\  in.  by  2  in.  by  f  in.  On 
section  the  cortex  showed  firm  grey  tissue,  permeated 
with  an  opaque  yellow  caseous  network.  The> 
glands  anterior  to  the  above  were  enlarged,  and  on 
section  resembled  the  caudal  gland ;  the  dorsal 
mediastinal  glands  together  weighed  5  ozs. 

The  bronchial,  peribronchial  and  infratracheal 
glands  were  much  enlarged,  and  on  section  resembled 
the  mediastinal. 

The  glands  in  the  caval  fold  of  pleura  were  enlarged 
and  tuberculous. 
Tonsils. — Each  tonsil  contained  a  few  caseating  nodules, 

the  largest  2  mm.  in  diameter. 
Pharynx,  Larynx,  Trachea. — Normal. 
Intestines. — The  long  Pcyer's  patch  showed  fairly 
numerous  caseous  tubercles  under  the  mucous  membrane. 
Similar  tubercles  were  seen  in  the  patches  in  the  anterior 
half  of  the  intestime  ;  some  were  also  seen  under  the 
mucous  membrane  ;  they  were  not  very  numerous  in  the 
middle  region  of  the  intestine. 

Some  of  the  solitary  follicles  in  the  large  intestine  were 
congested  on  the  sm'face,  but  not  obviously  caseous. 

Mesenteric  Glands. — The  glands  in  the  middle  of  the 
mesentery  showed  discrete  caseating  nodules,  as  in  the 
peripheral  glands  ;  in  those  towards  each  extremity  the 
nodules  were  more  numerous,  and  had  in  many  places 
coalesced. 

Gastric  Glands,  Colic  Glands. — Contained  caseating 
nodules,  some  being  more  affected  than  others. 

Urinary  Bladder,  Eyes,  Thyroid  Body,  Testicles. — 
Normal. 

Various  Lymphatic  Glands  : 

Coeliac,  Renal,  Lumbar. — Were  enlarged,  indurated, 
and  resembled  on  section  the  portal  (one  or  two 
small  coeliac  glands  were  not  so  severely  afl'ected  as 
the  larger  ones). 

Precrural. — Contained  numerous  caseating  nodules, 
the  largest  about  3  mm.  in  diameter. 

Pudic,  Popliteal,  Gluteal,  Ischiatic,  Iliac,  Ilio- 
Sacral,  Ventral  Mediastinal,  Right  Prescapular, 
Right  Prepectoral,  Parotid. — Resembled  the  jirecrural. 

Sitbrnaxillary,  Retropharyngeal. — Were  closely  beset 
with  caseating  nodules. 

Axillary. — Were  very  small ;  each  contained  a 
caseating  nodule. 

Vertebral. — Contained  a  few  nodules. 
Several    ha?molymph    glands   contained  caseous 
nodules. 


Microscopical  Exam  inatioii, 

-  \ 
'we  J 

Gall  Bladder  -    -  ) 


Small  Intestine  J 


Suprarenal  Body  j 


No  tubercle  bacilli 
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VIRUS  B  VI. 

May  24,  1904. 

MEDIASTINAL  GLAND. 

The  specimen  sent  ivas  an  enlarged  mediastinal  gland  from  a  cow.     The  gland  consisted 
tKroughout  of  dense  yelloiv  caseated  tissue,  gritty  on  section. 
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CALF  216. 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Viras  B.  VI, 
Date— October  24th,  1904. 
Dose — 25  milligrammes. 

Weight — 1  cwt.  1  qr.  16  His.    Age — 16  weeks. 

Killed — December  7th,  1904.    42  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  October  24th,  1904. 

On  the  day  after  inoculation  a  small  thickening  was 
felt  at  the  site  of  inoculation.  This  increased  rapidly  in 
size,  and  seven  days  later  there  was  a  hot,  tenler  swelling 
measuring  4  in.  by  3  in.  by  (about)  f  in. ;  the  prescapular 
gland  was  distinctly  enlarged. 

On  November  11th,  1904,  18  days  after  inoculation, 
the  tumour  had  become  very  large  and  measured  in. 
from  above  downwards,  4|  in.  from  side  to  side,  and  between 
2  in.  and  3  in.  in  thickn  -ss  ;  the  left  prescapular  gland  was 
nearly  6  in.  in  long  diameter,  and  a  prepectoral  gland 
was  the  size  of  a  walnut. 

The  tumour  increased  still  further  in  size,  and  on  Decem- 
ber 2nd,  1904,  was  very  prominent  and  thick,  and  measured 
10  in.  in  length  and  5|  in.  in  breadth  ;  the  thickest  part 
was  elastic  and  gave  a  deep  sense  of  fluctuation  ;  the  skin 
over  the  tumour  was  covered  with  dried  secretion  ;  there 
was  slight  cedema  of  the  dewlap. 

The  calf  began  to  took  ill  towards  the  end  of  the  third 


week,  but  no  marked  symptoms  of  ill-health  were  observed 
until  November  21st,  28  days  after  inoculation  ;  on  this 
date  the  respirations  were  slightly  increased  in  frequency, 
the  coat  was  staring  and  the  animal  seemed  to  be  losing 
flesh.  The  respirations  gradual^  became  more  frequent 
and  were  finally  laboured.  When  killed  the  calf  was  ill, 
but  was  not  in  extremis,  and  would  probably  have  lived  a 
few  days  longer. 

Weight. 

During  the  first  three  weeks  the  calf  gained  16  lbs.  in 
weight ;  it  then  began  to  lose,  and  from  November  15th 
to  December  7th  there  was  a  loss  in  weight  of  17  lbs. 

cwt.  qr.  lbs. 

October  25th,  1904  -  -  -  1  1  16 
November  15th,  1904  -  -  -  1  2  4 
November  23rd,  1904  -  -  -  1  2  3 
November  30th,  1904  -  -  -  1  1  21 
December  7th,  1904        -       -       -    1    1  15 

There  was  a  difference  of  lib.  between  the  initial  and 
the  final  weight. 
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POST-MORTEM  EXAMINATION. 
Carcass. — Emaciat?d. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  a  very  large  tumour, 
which  measured  ten  inches  vertically,  five  inches  antero- 
posteriorly,  and  about  three  inches  in  thickness.  The 
upper  and  broader  part  was  fluctuant,  and  showed  on 
the  skin  surface  cracked  dried  secretion,  under  which 
the  skin  was  eroded  ;  the  lower  part  was  firm,  thinner 
than  the  upper  part,  and  tapering.  When  removed  the 
tumour,  with  skin  and  infiltrated  muscles,  weighed 
2  lbs.,  12  ozs. 

On  section  the  upper  part  of  the  tumour  contained  a 
lenticular  cavity  5  in.  by  3  in.  by  about  li  in.,  filled  with 
clear  reddish  watery  fluid  ;  the  internal  walls  were  irre- 
gular, with  shaggy  masses  of  caseo-necrotic  tissue  ;  the 
cavity  was  surrounded  by  a  thick  layer  of  firm  pinkish- 
yellow  necrotic  tissue,  which  was  adherent  to  the  skin 
on  the  one  hand  and  the  muscles  on  the  other.  The 
muscles  showed  a  great  increase  of  white  fibrous  con- 
nective tissue,  and  were  infiltrated  for  a  depth  of  an 
inch  with  yellow  nodules  and  tubercles.  The  skin  was 
deeply  congested,  and  studded  with  yellow  tubercles 
throughout  its  whole  thickness.  The  central  part  of  the 
lower  portion  of  the  tumour  consisted  of  firm  tissue 
similar  to  that  around  the  cavity  ;  the  marginal  pa"t  of 
pinkish  translucent  tissue  penetrated  by  yellow  streaks 
continuous  with  central  part ;  the  muscle  and  skin  were 
adherent,  but  showed  only  here  and  there  isolated 
tubercles. 


Uniting  the  local  tumour  to  the  superior  extremity  of 
the  prescapular  gland  were  two  thick  cords,  one,  half  an 
inch,  the  other  three-quarters  of  an  inch  in  diameter. 
On  section  these  showed  a  central  core  of  dense  opaque 
yellow  tissue,  which  was  just  perceptibly  gritty,  sur- 
rounded by  a  zone  of  translucent  fibroid  tissue,  in  which 
were  some  isolated  yellow  foci. 

Left  Prescapular  Gland. — Weighed  11  ozs.,  and  mea- 
sured 4|  in.  by  3  in.  by  2  in.  On  section  the  cortex  con- 
sisted throughout  of  dense  pinkish-yellow  caseo-necrotic 
tissue,  which  showed  here  and  there  minute  opaque 
yellow  gritty  foci.  The  capsule  of  the  gland  was  greatly 
thickened,  and  in  the  upper  external  part  was  infiltrated 
with  small  yellow  tubercles,  and  closely  adherent  to  the 
superficial  muscle. 

Prepectoral  Glands. — One  prepectoral  gland  was  en- 
larged to  the  size  of  a  wahiut,  and  was  stony  hard ;  on 
section  it  resembled  the  prescapular  gland. 

A  deeper  prepectoral,  the  size  of  a  filbert,  was  firmer 
than  normal  in  the  cortex,  but  showed  no  obvious  opaque 
foci ;  a  gland  posterior  to  the  latter,  lying  on  the  first 
rib,  resembled  the  latter  at  one  extremity. 

A  greatly  enlarged  gland  just  within  the  entrance  to 
the  thorax  on  the  left  side  showed  throughout  the  cortex 
firm  grey  translucent  tissue  studded  with  yellow  foci. 

The  corresponding  gland  on  the  opposite  side  was 
normal. 

Cervical  Glands. — The  left  upper  cervical  gland 
measured  2|  in.  by  1|  in.,  and  on  section  consisted  through- 
out of  firm  tissue  permeated  with  a  yellow  network. 
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Near  this  there  was  a  slightly  smaller  gland,  similarly 
affected  (both  these  glands  lay  near  the  mastoid  jjrocess). 

A  small  gland  close  to  the  above  showed  caseous  foci. 

A  cervical  gland  at  the  junction  of  the  middle  and 
lower  thirds  of  the  neck  resembled  the  upper  cervical. 

An  oedematous  gland  anterior  to  this  showed  no  foci. 

The  right  upjier  cervical  gland,  the  size  of  a  broad  bean, 
was  indurated  at  one  extremity,  and  in  a  state  of  early 
caseation.  Other  cervical  glands  on  the  right  side  were 
normal. 

Abdomen : 

Omentum. — Showed  on  the  under  surface  about  a 
dozen  hard  nodules  ranging  in  size  from  a  wheat 
grain  to  a  large  pea  ;  on  section  they  were  yellow 
in  the  centre,  translucent  around  the  margins. 

Spleen. — Weighed  12  ozs.  On  the  surface  there 
were  three  or  four  small  flattened  tubercles  ;  in  the 
pulp  there  were  numerous  spherical  nodules,  ranging 
in  size  from  a  small  shot  to  a  large  pea  (majority 
of  the  latter  size).  On  section  they  had  irregular 
yellow  necrotic  centres  and  translucent  margins. 

Liver. — Weighed  Slbs.  4  ozs.  On  the  surface  there 
were  moderately  numerous  pearly  grey  tubercles 
with  yellow  centres,  ranging  in  size  from  a  pin's 
head  to  a  Ijarley  grain  ;  some  of  these  formed  rounded 
projections  on  the  surface  ;  others  w  ere  flattened 
and  had  overhanging  margins.  Similar  tubercles 
were  scattered  throughout  the  liver  substance. 

Gall  Bladder. — Normal. 

Portal  Glands. — Greatly  enlarged  ;  cortices  were 
packed  with  caseating  nodules  and  nodular  masses. 

Kidneys. — On  the  surface  of  the  left  kidney,  pro- 
jecting slightly,  were  about  a  dozen  tubercles  ranging 
in  size  from  a  pin's  head  to  a  wheat  grain  ;  the  small 
tubercles  were  spherical,  the  larger  ones  wedge- 
shaped,  all  had  opaque  yellow  centres  and  grey 
translucent  margins ;  in  the  deeper  parts  of  the 
cortex  similar  tubercles  were  seen ;  the  medullary 
zones  were  free. 

The  right  kidney  contained  similar,  but  rather 
more  numerous  tubercles. 

Su prarenal  Bodies. — Normal. 
Thorax  : 

Heart. — Muscle  and  valves  normal. 

Endocardium,,  Pericardium. — Normal. 

There  was  a  slight  excess  of  fluid  in  the  pleural 
cavity. 

Pleura. — Near  the  vertebral  column  on  each  side 
there  was  a  firm  pinkish  mushroomed  nodule,  yellow 
in  the  centre,  about  5  millimetres  in  diameter. 

The  fringes  along  the  margins  of  the  ribs  were  not 
hypertrophied. 

On  the  pleiu-al  surface  of  the  pericardium  there 
was  a  pea-sized  nodule  resembling  those  on  the 
omentum. 

On  the  pleural  surface  of  the  diaphragm  there 
was  no  development  of  vegetations,  but  near  the 
reflection  of  the  mediastinal  pleura  there  was  a 
cluster  of  small  tubercles. 

Lnngs. — Weighed  9!bs.  The  ventral  portions  of 
the  cephalic  lol^es  and  the  antero-ventral  parts  of  the 
caudal  lobes  were  firm,  reddish  and  consolidated  ; 
their  surfaces  were  studded  with  projecting  grey 
nodules,  ranging  in  size  from  a  pin's  head  to  a  large 
pea.  On  section  the  lung  tissue  was  seen  to  be  packed 
with  these  nodules,  which  here  and  there  showed 
a  tendency  to  coalesce  ;  the  nodules  were  somewhat 
irregular  in  outline,  were  yellow  and  necrotic  in 
the  centre,  and  had  j;rey  translucent  margins.  The 
dorsal  parts  of  the  lobes  were  for  the  most  part 
air  containing,  but  showed  here  and  there  consoli- 
dated lobules  ;  the  crepitant  portions  of  the  lung 
contained  nodules  similar  to  those  in  the  solid  parts, 
but  not  so  numerous. 

Around  the  margins  of  the  cephahc  lobes  there  were 
a  few  small  tubercles. 

Thoracic  Glands. — The  caudal  mediastinal  gland 
measured  5  in.  by  2  in.  by  1  in.,  and  weighed  about 
3^  ozs.    On  section  the  cortex  showed  firm  grey 


translucent  tissue,  surrounding  small  irregular  yellow 
necrosed  patches  and  whitish  foci. 

Two  enlarged  glands  anterior  to  this,  together 
weighed  2  ozs.,  were  similarly  affected. 

In  the  anterior  part  of  the  dorsal  mediastinum 
there  was  a  large  tedematous  gland,  which  showed 
no  macroscopic  tubercles. 

The  saddle-shaped  left  bronchial  gland  weighed 
3  ozs.,  the  right  bronchial  about  1  oz.  ;  both  on 
section  resembled  the  mediastinal  glands,  but  were 
perhaps  a  little  more  advanced  in  caseous  necrosis. 

On  each  side,  near  the  bronchial  glands,  there  was 
a  small  oedematous  gland  which  sliowed  one  or  two 
grey  foci. 

Below  the  trachea,  and  grooved  by  it,  there  was  a 
large  gland  (one  and  a  half  ounces),  resembling  on 
section  the  bronchial  glands. 

The  peribronchial  glands  resembled  the  bronchial. 

Tonsils. — The  right  tonsil  showed  a  small  caseous 

tubercle.    The  left  was  normal. 
Tongue,  Pharynx. — Normal. 

Intestines. — In  the  upper  part  of  the  small  intestine 
there  were  numerous  caseous  nodules,  2  to  3  millimetres 
in  diameter,  the  mucous  membrane  over  each  of  which 
showed  a  small  central  congested  ulcer  ;  they  occurred 
in  T'eyer's  patches  as  well  as  imder  the  mucous 
menibrane.  In  the  lower  part  there  were  similar,  sparsely 
scattered  nodules. 

Large  intestine  :  In  the  c»-?um  several  of  the  solitary 
follicles  were  enlarged  and  caseous. 

Gaetric  Glands. — Several  contained  caseous  nodules  in 
the  cortex. 

Mesenteric  Glands. — In  the  posterior  part  of  the  mesen- 
tery some  were  normal  ;  others  contained  one  and  two 
caseous  nodules  ;  in  the  anterior  -pavt  the  glands  were 
more  affected,  and  one  or  two  were  practically  tuberculous 
throughout ;  others  were  closely  studded  with  nodules 
up  to  1  centimetre. 

Ileo-Colic  Glands. — Contained  caseous  nodules. 
Various  Ly  nphatic  Glands. 

Parotid  Glands. — Each  parotid  gland  showed  a  caseous 
nodule  the  size  of  a  pea. 

Pharyngeal  Glands. — Contained  several  congested 
caseating  nodules. 

Submaxillary  Glands. — Left^  submaxillary  gland  con- 
tain 'd  several  groups  of  nodules.  Right  submaxillary 
gland  showed  a  mass  of  nodules  affecting  a  third  of  the 
substance. 

Right  Prescapular  Gland. — Was  studded  with  congested 
caseating  nodules,  ranging  in  size  from  a  pin's  head  to  a 
small  pea. 

Right  Prepectoral  Glands. — One  contained  a  caseous 
tubercle. 

Axillary  Glands,  Popliteal  Glands,  Gluteal  Glands. — 
Normal. 

Precrural  Glands. — Right  precrural  contained  one, 
and  left  precrural  five  or  six  caseous  tubercles. 

Pudic  Glands. — Left  pudic  gland  contained  a  caseating 
nodule  2  millimetres  in  diameter. 

Lumbar  and  Coeliac  Glands. — Enlarged,  with  numerous 
caseating  nodules  in  the  cortices. 

Sacro-Iliac  Glands,  Iliac  Glands. — Two  sacro-iliac  and 
the  iliac  glands  each  contained  a  caseous  tubercle. 

Several  haemo-l3anph  glands  near  the  local  tumour 
showed  tubercles. 

Testicles. — Normal. 

M icroscop ical  E.m m  inatio n . 
Prescapular  Gland  (Emulsion). — Moderately  numerous 
tubercle  bacilli. 

Intestine  (two  foci). — A  few  tubercle  bacilli  in  both. 
Second  Prepectoral  Gland. — No  tubercle  bacilli  s;en. 
Right  Tonsil. — Numerous  tubercle  bacilli. 

Guinea-pig  Inoculated. 

A  guin;a-pig  wa ;  intraperitoneally  v  ith  an  emulsion 
made  from  the  prescapular  gland  an  i  died  of  tuler- 
culosis  m  18  clays. 
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CALF  240. 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VI.,  through  Guinea-pig  1,015 
Date— February  16th,  1905. 
Dose — 50  milligranmes. 
Age— 11  weeks. 

Weight— February  21st,  1905,  1  cwt. 

Killed — April  11th,  1905.    54  days  after  inoculation. 

Clinical  History. 

The  calf  was   inoculated  on  the  left  side  of  the  neck 
on  February  16th,  1905. 

Five  days  later  there  was  a  flat  thickening  4  in.  by  H 


in. ;  the  prescapular  and  prepectoral  glands  were  slightly 
enlarged. 

On  March  2nd,  1^05,  14  days  after  inoculation,  the 
tumour  had  diminished  in  area,  but  was  more  prominent 
and  localised  and  was  about  the  size  of  a  hen's  egg.  The 
left  prescapular  gland  measured  3  in.  in  length  and  a 
prepectoral  gland  was  the  size  of  a  marble.  The  tumour 
softened  and  became  more  spherical,  otherwise  there  was 


no  change  in  the  local  conditions  during  the  rest  of  the 
experiment. 

There  were  no  constitutional  symptoms  during  the 
experiment  and  the  animal  appeared  to  be  in  perfectly 
good  health  when  killed. 


Weights. 

There  was  a  steady  increase  in  weight. 

February  21st,  1905 
April  nth,  1905 
Gain  in  iveight,  48  lbs. 
Bate  of  gain  per  week,  6  "2  lbs. 


cwt.  qr.  lbs. 
10  0 
1    1  20 


Temprature. 


February. 
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March. 
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POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  an  abscess  the  size  of  a  hen's 
egg,  with  caseo-purulent  contents  and  thin  fibrous  walls, 
pale  and  smooth  on  the  internal  surafce.  There  were 
three  or  four  small  isolated  nodules  at  the  margins  of 
the  tumour. 

Left  Prescapular  Gland. — Measured  2|  in.  by  1|  in.  by  f 
in.  On  section,  there  was  at  one  extremity  a  caseous 
nodule  the  size  of  a  thrush's  egg  ;  this  was  gritty  around 
the  margins,  and  at  one  point  broken  down  to  form 
thick  caseo-i)us  ;  about  the  centre  of  the  gland  there  was 
an  irregular  caseous  nodule  a  little  larger  than  a  pea. 
In  the  rest  of  the  gland,  situated  chiefly  in  the  cortex, 
were  numerous  discrete  yellow  foci,  embedded  in  normal- 
looking  gland  tissue  ;  most  of  these  were  softened,  and 
some  were  slightly  gritty. 

Right  Prescapular  Gland. — If  in.  by  J  in.  by  |  in.  Was 
normal  on  section. 

Prepectoral  Glands. — The  rounded  prepectoral  gland  on 
the  left  side  was  nearly  half  an  inch  in  diameter,  and 
consisted  throughout  of  pinkish  yellow  caseated  ti.ssue, 
showing  signs  of  softening  around  the  periphery  ;  other 
prepectoral  glands  on  this  side  as  well  ai  those  on  the 
right  were  normal. 

Cervical  Glands. — On  the  left  side  the  superior  cervical 
gland  was  normal.  Three  mid  cervical  glands  contained 
small  caseous  tubercles.  A  gland  at  the  junction  of  the 
middle  and  lower  thirds  of  the  trachea,  the  size  of  a  broad 
bean,  contained  a  pea-sized  caseous  partly  softened 
nodule,  and  discrete  caseous  foci  in  the  rest  of  the  cortex. 
Two  small  glands  between  the  latter  and  the  first  rib 
showed  a  few  yellow  foci. 

The  glands  on  the  right  side  were  normal. 


Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Spleen. — Normal  on  the  surface.  Showed  scattered 
throughout  the  pulp  a  number  (thirty  counted)  of 
spherical  tubercles,  varying  in  size  from  1  to  1*5 
millimetre  in  diameter ;  each  tubercle  showed  a 
minute  caseous  gritty  focus  in  the  centre. 

Liver. — Appeared  normal  on  the  surface  and  on 
section. 

Portal  Glands. — Not  enlarged.  One  contained 
about  half  a  dozen  pinhead-sized  tubercles,  opaque 
and  gritty  in  the  centre  ;  another  contained  two 
similar  tubercles. 

Coeliac  Glands. — One  of  the  coeliac  glands  showed 
a  small  caseous  focus  ;  the  rest  were  normal. 

Kidneys,  Suprarenal  Bodies. — Normal. 

TJwrax  : — 

Heart,  Pericardium,,  Pleura. — Normal. 

Lungs. — The  lungs  were  normal  in  general  appear- 
ance ;  they  contained  a  considerable  number  of  little 
dark  grey  congested  tubercles,  ranging  in  size  from  a 
pin's  head  to  a  millet  seed.  Most  of  these  were 
translucent  throughout,  or  had  slightly  opalescent 
centres,  whilst  a  few  were  caseous,  and  just  per- 
ceptibly gritty  in  the  centre. 

In  the  midst  of  the  left  caudal  lobe  there  was  a 
nodule  1  centimetre  in  diameter,  composed  of  reddish 
translucent  tissue,  beset  with  softened  caseous  foci, 
and  which  contained  also  a  pea-sized  softened  caseous 
mass,  in  which  gritty  particles  could  be  detectel. 
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Mediastinal  Glands. — The  caudal  mediastinal  gland 
showed  towards  one  extremity  a  localised  enlarge- 
ment ;  in  the  centre  of  this  there  was  an  irregular 
firm  caseous  mass  about  8  millimetres  in  diameter, 
gritty  around  the  margins  ;  the  gland  tissue  for  a 
good  distance  around  the  mass  was  closely  studded 
with  pinhead-sized  calcareous  tubercles.  In  the 
test  of  the  gland  there  were  sparsely  scattered  yellow 
tubercles. 

Two  glands  anterior  to  this  showed  discrete  gritty 
tubercles,  mostly  about  the  size  of  millet  seeds. 

Bronchial  Glands. — The  left  bronchial  gland  was 
enlarged  to  about  twice  the  normal.  On  section, 
there  was  in  the  centre  a  firm  caseous  mass,  gritty 
around  the  margins,  the  rest  of  the  substance  being 
closely  studded  with  pinhead-sized  tubercles,  oj^aque 
and  slightly  gritty  in  the  centre. 

The  right  bronchial  gland  was  not  obviously 
enlarged  ;  it  contained  a  few  opaque  gritt  v  tubercles. 

The  infra-tracheal  gland  was  similarly  affected. 


The  peribronchial  glands  on  each  side  contained 
each  one  or  two  tubercles  ;  a  small  gland  in  the 
mediastinal  pleura,  near  the  diaphragm,  showed  one 
tubercle. 

Ventral  mediastinal  glands  were  normal. 

Lari/nx,  Trachea,  Tongue,  Tonsils,  Pharynx,  Large 
Intestine,  Small  Intestine,  Testicles. — Normal. 

Ischiatic  Glands,  Gluteal  Glands,  Popliteal  Glands, 
Precrural  Glands,  Pudic  Glands,  Iliac  Glands,  Ilio-Sacral, 
Lumbar  Glands,  Renal  Glands,  Axillary  Glands,  Submaxil- 
lary Glands,  Pharyngeal  Glands,  Parotid  Glands. — Normal. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — 
Normal. 

Microscopical  Examirmtion. 

Cervical  Gland  (softened  nodule). — A  few  tubercle 
bacilli. 

Portal  Gland. — Sixteen  tubercle  bacilli  found. 
Coeliac  Gland. — No  tubercle  bacilli. 
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CALF  330. 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VJ.  through  Guinea-pig  1.015 
Date— September  2nd,  190r 


Dose — 50  milligramm?s. 

Weight — 2  qrs.  9  lbs.    Age,  6^  weeks. 

Died — October  4th,  1905.    32  days  after  inoculation 

Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  September  2nd,  1905. 

Eleven  days  later  there  was  a  firm,  flattened  tumour 
measuring  4|  in.  by  3  in.  in  superficial  area  and  about 
f  in.  in  greatest  thickness  ;  the  left  prescapular  gland 
measured  3  in.  in  length. 

On  September  22nd,  1905,  18  days  after  inoculation, 
the  tumour  had  increased  in  area  and  thickness,  measuring 
superficially  6  in.  by  3|  in. ;  the  inferior  part  of  the  tumour 
tapered  and  extended  into  the  loose  tissues  on  the  side  of 
the  trachea  ;  the  prescapular  gland  was  4  in.  in  length. 

The  calf  was  first  noticed  to  be  ill  on  September  30th, 
1905,  28  days  after  inoculation  ;    the  respiration  was 


slightly  increased,  there  was  oucasicnal  cough,  and  the 
animal  had  obviously  lost  flesh. 

The  illness  rapidly  became  more  acute  and  the  calf 
died  on  October  4th,  32  days  after  inoculation. 

Weights. 

The  calf  at  first  gained  in  weight  ;  during  the  last  15 
days  there  was  a  loss  in  weight  of  17  lbs. 

qrs.  lbs. 

September  5th,  1905  -  -  -  -  2  9 
September  19th,  1905  -  -  -  -  2  IS 
September  26th,  1905  -  -  -  -  2  14 
October  4th,  1905  -  -  -  -  2  1 
Loss  in  iveight  on  the  initial  ivsijht. — 8  lbs. 


Temperature. 
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POST-MORTEM  EXAMINATION. 

Seat  of  Inoculation. — In  the  subcutaneous  tissues  on 
the  left  side  of  the  neck  was  a  flattened  tumour,  measuring 
5  in.  by  3j  in.  by  If  in.,  and  which  weighed  with  the 
skin  attached  to  it,  10  ozs.  It  was  composed  of  firm 
yellowish  caseo -necrotic  tissue,  infiltrating  the  skin  and 
muscle,  with  a  small  cavity  in  the  centre  containing 
turbid  fluid. 

Left  Prescapular  Gland. — Weighed  4  ozs.,  and  measured 
3  in.  by  2|  in.  by  1|  in.,  and  was  composed  throughout 
of  dense  yellowish  caseous  tissue. 

Right  Prescapular  Gland. — Contained  caseous  tubercles, 
up  to  2  millimetres. 

Left  Prepectoral  Glands. — One  contained  a  few  irregular 
caseous  tubercles  ;  the  small  round  gland  had  about  one 
third  of  the  cortex  infiltrated  with  yellow  caseous  foci. 

Right  Prepectoral  Gla7id.—ConWmed  a  few  pinhead 
caseous  tubercles. 

Cervical  Glands. — One  on  the  left  si:le  sho.ied  about 
half  the  cortex  caseous,  with  discrete  tubercles  in  the 
rest  of  the  gland.  A  second  gland,  about  two  inches 
from  the  thorax,  was  firm  and  caseous  throughout. 

On  the  right  side  the  glands  contained  irregular 
caseous  tubercles. 

Abdomen : 

Omentum. — On  the  omentum  were  sparsely  scattered 
flattened  grey  tubercles,  varying  in  size  up  to  2 
millimetres.  They  were  opaque  in  the  centre,  loosely 
attached,  and  some  deeply  congested. 

Spleen. — Weighed  10  ozs.  It  was  firm,  and  on 
section  contained  closely  aggregated  yellow  caseous 
tubercles  from  2  to  3  millimetres  in  diameter. 


Liver. — Scattered  throughout  the  liver  were  fairly 
numerous  tubercles,  varying  in  size.  The  majority 
were  minute  and  grey  ;  the  largest,  up  to  1  milli- 
metre, were  opaque  and  slightly  yellow. 

Portal  Glands. — Three  in  number,  eonta'ned 
irregular  caseating  nodules  in  the  cortices  and  medulla, 
replacing  a  large  part  of  their  substance. 

Gall  Bladder. — Un:lerthe  mucous  membrane  of  the 
gall  bladder  were  seven  small  opaque  tubercles,  a 
little  less  than  a  pinhead  in  size. 

Kidneys. — Contained  sparsely  scattered  grey 
tubercles;  the  largest,  up  to  1"5  millimetre  in 
diameter,  were  opaque  and  caseous  in  the  centre. 
The  tissues  around  the  left  kidney  were  oedematous. 

Suprarenals. — The  left  suprarenal  gland  con- 
tained two  minute  grey  foci. 

In  the  right  suprarenal  gland  there  was  one  grey 
tubercle,  and  a  caseous  nodule  the  size  of  a  wheat 
grain. 

Thorax  : 

Heart. — There  was  one  grey  tubercle  in  the  muscle 
of  the  right  ventricle.  The  heart  was  otherwise 
normal. 

Lungs. —Part  of  the  cephalic  lobe  of  the  left  lung 
and  the  anterior  part  of  the  caudal  were  dark  and 
firm,  and  sank  in  water.  The  substance  was  fairly 
closely  filled  with  irregular  yellowish  tubercles  with 
grey  margins,  the  mai'ority  about  a  pi.ihead  in  size, 
the  largest  1-5  millimetre  in  diameter. 

The  cephalic  and  middle  lobes  of  the  right  lung 
were  congested  and  firm,  but  still  contained  air. 
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nfonchial  Glands. — Ine  riglit  bronchial  gland 
.vas  filled  throughout  with  a  close  network  of  yellow 
caseous  tissue.    The  left  had  the  cortex  caseous. 

'  Mediastinal  Glands. — In  the  dorsal  mediastinal 
glands  the  cortices  were  practically  replaced  by 
yellow  caseous  tissue,  with  a  few  discrete  caseous 
tubercles  in  the  medulla. 

A  small  infratracheal  gland  was  about  half  caseous. 

Tonsils. — In  each  tonsil  was  an  irregular  ulcerated 
area  about  a  quarter  of  an  inch  in  diameter. 

Tongue. — There  was  a  yellow  tubercle  on  the  left  side 
of  the  tongue. 

Larynx,  Trachea. — In  the  larynx  were  two  small 
<Dj)P.que  tubercles,  and  three  down  the  trachea. 

Parotid  Salivanj  Glands. — Normal. 

Small  Intestine. — Beneath  the  mucous  membrane  were 
small  tuljercles,  sparsely  scattered  along  the  whole  length. 
They  were  more  numerous  in  the  Peyer's  patches. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — Were  enlarged,  and  contained 
small  caseous  tuljercles  in  the  cortices  ;   in  some  of  the 


glands  they  were  very  numerous,  lorming  a  more  or  less 
close  caseous  network. 

Gastric  Glands,  Pyloric  Glands. — Contained  numerous 
minute  yellow  foci. 

Ileo-Colic  Glands. — One  ileo-colic  gland  had  the  cortex 
diffusely  caseous. 

Various  LympJuitic  Glands  : 

Iliac,   Gluteal,   Axillary,   Popliteal,   Ilio-Sacral. — 
Contained  irregular  yellow  caseous  tubercles. 

Lumbar. — Showed  a  cortical  margin  of  caseation 
foi'med  by  coalescing  tubercles  ;  one  was  congested. 

Precrural,      Submaxillary,      Parotid. — Contained 
numerous  small  ii'regular  caseous  tubercles. 

Microsco pical  Examination. 
Tongue. — Seven  tubercle  bacilli.  ^ 
Tonsil. — A  few  tubercle  bacilli. 
Heart. — Twelve  tubercle  bacilli. 
Suprarenal. — One  tubercle  bacillus. 


77. 
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COW  300. 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VI.  through  Guinea-pig  1,015. 
Date — September  2nd,  1905. 
Dose — 100  milligrammes. 
■Weight — 5  cwt.  1  qr.  15  lbs. 

Died— October  2nd,  1905.    30  days  after  inoculation. 


Clinical  History. 

The  cow  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  September  2nd,  1905. 

Four  days  after  inoculation  there  was  a  slightly  raised, 
tender  local  swelling,  3  in.  in  diameter  ;  the  prescapular 
gland  was  appreciably  enlarged.  On  September  13th, 
1905,  11  days  after  inoculation  the  tumour  was  more 
raised,  and  measured  5  in.  by  4  in.  in  superficial  area. 
Subsequently  the  tumour  became  more  prominent,  but 
increased  in  area  only  to  a  slight  extent. 

The  prescapular  gland  enlarged  considerably,  and 
measured  at  the  end  of  three  weeks  6  in.  in  long  diameter  ; 
the  spherical  prepectoral  gland  was  the  size  of  a  bagatelle 
ball. 

Constitutional  symptoms  were  first  noticed  about 
the  16th  day ;  the  coat  was  staring  and  there  was  some 
loss  of  appetite.    From  this  date  the  progress  of  the 


disease  was  rapid.  The  respiration  became  greatly 
increased,  and  finally  laboured,  and  there  was  frequent 
cough  and  rapid  emaciation,  the  average  loss  in  weight  per 
day  being  5  "4  lbs. 

The  cow  died  suddenly  on  October  2nd,  1905,  30  days 
after  inoculation. 

Weights. 

There  was  a  steady  loss  in  weight. 

cwt.  qrs.  lbs. 

September  5th,  1905  -  -  -  5  1  15 
September  12th,  1905  -  -  -  5  0  21 
September  19th,  1905  -  -  -  4  3  25 
September  26th,  1905  -  -  •  4  1  17 
October  2nd,  1905  -       ...    4    0  9 

Loss  in  weight. — 1  cwt.  1  qr.  61bs. 

Average  loss  per  day. — 5*4  It)?. 


Temperature, 

September 
2  r  /3        17        ^^        Z7  2 


39 


J3 


P- 


POST-MORTEM  EXAMINATION. 
Condition. — Poor. 

Local  Tumour. — Weighed  with  the  skin  14  ozs.,  and 
measured  5|  in.  by  2|  in.  by  1 J  in.,  and  was  adherent  to  the 
skin  and  muscle.  It  was  composed  of  caseous  tissue, 
firm  round  the  margins  and  spongy  in  the  centre,  which 
was  of  a  dark  pinkish  colour,  with  turbid  fluid  in  the 
interstices. 

Left  Prescapular  Gland. — Was  enlarged ;  cortex  firm, 
contained  a  close  casous  network,  with  small  yellowish 
foci.  The  medulla  was  congested,  and  contained  a  few 
caseous  tubercles.  The  gland  measured  5  in.  by  2^  in. 
by  2\  m. 

Left  Prepectoral  Gland. — Was  about  the  size  of  a  pigeon's 
egg,  and  wa,s  firmly  caseous  throughout. 

Right  Prescapular  Gland. — Contained  several  minute 
opaque  tubercles. 

Cervical  Glands. — On  either  side  contained  a  few 
opaque  tubercles,  varying  in  size  up  to  a  pin's  head. 

Abdomen  : 

Diaphragm. — On  the  peritoneal  surface  of  the 
diaphragm  there  were  some  flattened  translucent 
tubercles,  with  opaque  centres. 

Spleen. — Weighed  IMbs.,  and  was  almost  diffluent. 
V  It  contained  a  moderate  number  of  scattered  miliary 
tubercles. 

Liver. — Was  soft,  and  only  a  single  grey  tubercle 
could  be  seen. 

Portal  Glands. — In  the  portal  glands  no  tubercles 
were  visible  ;  they  were  extremely  soft  and  slightly 
decomposed. 


Gall  Bladder. — Normal. 

Kidneys. — Ths  left  kidney  contained  five  grey 
tubercles,  up  to  a  pinhead  in  size. 

The  right  kidney  contained  one  opaque,  slightly 
yellow  tubercle. 

Suprarenals. — The  suprarenal  glands  were  normal. 

Renal  Glands. — Were  soft,  and  contained  a  few 
miliary  tubercles  with  opaque  centres. 


Thorax 


Heart. — Normal. 

Pericardium. — Contained  a  small  amount  of  bloed- 
stained  fluid. 

Pleura. — On  the  parietal  pleura  there  were  four 
flattened  loosely  attached  translucent  tubercles, 
opaque  in  the  centre,  up  to  1"5  millimetre  in  dia- 
meter. 

Lungs. — Were  very  emphysematous  ;  large  blebs 
of  gas  could  be  seen  beneath  the  pleura,  extending 
into  and  distending  the  interlobular  connective 
tissue. 

The  right  anterior  and  middle  lobes  were  con- 
gested and  solid.  The  left  anterior  lobe  was  con- 
gested, but  floated  in  water.  The  substance  of  all 
the  lobes  was  closely  filled  with  grey  tubercles,  about 
the  size  of  small  shot,  with  opaque  yellowish  centres. 

There  was  considerable  emphysema  of  the  tissues 
in  the  dorsal  mediastinum. 

Bronchial  Glands,  Infra-iracheal  Glands. — Showed 
no  tubercles. 
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I  Mediastinal   Glands. — Were  extremely  soft  and 

discoloured,  and  contained  gas.  In  some  of  them 
four  or  five  faintly  yellow  tubercles,  about  the  size 
of  a  millet  seed,  could  be  seen  ;  in  the  others  no 
tubercles  were  visible. 

Pharynx,  Larynx. — Appeared  normal. 

Parotid  Glands. — In  the  left  parotid  salivary  gland  there 
were  four  opaque  jjinhead  tubercles,  and  three  similar 
tubercles  in  the  lymphatic  gland. 

The  right  parotid  salivary  and  lymphatic  glands  ap- 
peared normal. 

Posterior  Pharyngeal  Glands. — Were  congested  and 
contained  numerous  minute  opaque  foci. 

Intest ines.  — Appeared  normal. 

Mesenteric  Glands. — Were  soft  and  oidematous,  and  a 
few  minute  opaque  tubercles  could  be  seen  in  each. 


Various  Lymphatic  Glands  : 

Gluteal,  Ischiatic,  Popliteal,  Axillary,  Submaxillary, 
Lumbar,  Iliac,  Precrural,  Supramammary,  Sacro- 
iliac, Cceliac. — Each  contained  a  few  opaque, 
yellowish  tubercles,  varying  in  size  up  to  that  of  a 
pin's  head. 

Microscopical  Examination. 
Liver  (grey  tubercle). — A  few  tubercle  bacilli. 
Udder. — No  tubercle  bacilli. 
Mesenteric  Gland  \ 

Ischiatic  Gland  'r  Moderate  number  of  tubercle  bacilli. 
Thoracic  Gland  ] 

Right  Bronchial  Gland  ~|   Numerous  tubercle 

Gland  at  Entrance  to  Thorax  J  bacilli. 
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LIST  OF  GUINEA  PIGS  INOCULATED  WITH  MILK  OF  COW  300. 
Dose  of  milk  in  each  case  :   5  cc  (not  centrifugalised). 


Date. 


Number  of 
Guinea-pig. 


Duration  of  Life 
in  Days. 


Intraperi-  Subcu- 
toneal.  taneous. 


Killed 
or  Died. 


Kes-ilt. 


Sei)teniber  1st  1905, 

(before  inoculation 
Cow.) 


of 


1660  \„  y 
1661/^-^- 


1661 , 

1663  }^-^- 

S}  ■'■>'■ 

1666  1  p  „ 
jgg-  |R.H. 


36 
39 
39 
39 


39 
39 
39 
39 


K 
1) 
K 
K 
K 
K 
K 
K 


Healthy 

No  tuberculosis. 

Healthy 

Healthy. 

Health  V. 

Healthy. 

Healthy. 

Healthy. 


September  9th,  1905, 

(7  days  after  inocu- 
lation) 


1681 


168 
1683 
1684 
1685 
1686 


Ir.f. 
|l.t. 


1687  1  ,,  „ 

1688  I  ^-H- 


25 


41 


41 


41 

41 
31 

31 


D 
K 
D 
D 
K 


I) 
K 


Small  local  lesion  :  tuberculosis  of 
inguinal  and  portal  glands ; 
numerous  T.B.  in  both  latter. 

No  tuberculosis. 

No  tuberculosis. 

No  tuberculosis. 

So  tuberculosis. 

Tuberculosis  of  omentum,  spleen, 
liver  and  many  lymphatic  glands  : 
T.B.  found  in  a  lumbar  gland. 

No  tuberculosis. 

Small  local  lesion  :  minute  point  in 
left  inguinal  gland  :  sternal  gland 
caseous  (T.B.) 


September  18th  1905, 

(16  days  after  inocu- 
lation) 


1693  1 
1694 


|K.F. 

1695  1  .  „ 

1696  r"^- 


1697 
1698 


1699^ 

[^R.H. 
170(1  J 


September  23rd  1905, 

(21  days  after  inocu- 
lation) 


1709 


171oj 
1711 

1712 
1713 

1714 
1715 

1716j 


L.H. 


L.F. 


-  R.  H . 


19 
7 
42 


19 


42 
42 

42 


D 

D 
K 
D 
K 
K 


K 


A  few  T.B  Avere  found  in  the  local 

lesion  :  inguinal  glands  normal. 
No  tuberculosis. 
No  tuberculosis. 
No  tuberculosis. 
No  tuberculosis. 

Tuberculosis  of  omentum,  spleen  and 
liver  ;  many  lymphatic  glands  ex- 
tensively caseous  :  T.B.  in  spleen, 
omental  and  portal  glands. 

Local  lesion :  right  inguinal  and 
portal  glands  were  caseous:  T.B. 
in  portal  gland. 

No  tuberculosis. 


40 
73 
14 

79 


September  30th  1905, 

(28  days  after  inocu- 
lation) 


L.H. 


1721  \ 

1722  j 
1723 


1724 
1725^ 

1720] 


L.F. 


-R.  H. 


October  2nd  1905, 

(.30  days  after  inocu- 
lation) 


11  iH-f. 
1730  }^-^- 


1731  1 


L.F, 


1732  /' 

1733  1p  jj 
17.34  r""' 


32 
33 

66 
32 


38 

77 
70 
42 


62 

D 

D 

60 

D 

D 

61 

D 

D 

32 

D 

D 


D 

D 

D 
I) 

D 
D 


K 


D 


26 
43 
39 
42 


39 
59 
57 
29 


D 
D 
D 
D 
D 
D 
D 
D 


Local  ulcer :   inguinal,  portal  and 

eoeliac  glands  caseous  (T.B.)  :  3 

tubercles  in  spleen  (T.B.) 
General  tuberculosis. 
General  tuberculosis  :  lungs  slightly 

atl'ected. 
General  tuterculosis. 
General   tuberculosis  :   lungs  only 

slightly  affected. 
No  tuberculosis. 

Small  local  lesion  :  caseation  of 
right  deep  inguinal  and  iliac  glands 
T.B.  in  both.) 

No  tuberculosis. 


General  tuberculosis. 

General  tuberculosis. 

General  tuberculosis. 

Slight  tuberculosis. 

General  tuberculosis  :  two  tubercles 
in  lungs. 

General  tuberculosis. 

Carcass  partly  eaten  :  sternal  and 
right  axillary  glan<ls  were  case- 
ous :  T.B.  in  former. 

General  tuberculosis. 


Slight  tuberculosis. 
Carcass  ea'en. 
General  tuberculosis  : 
General  tuberculosis. 
General  tuberculosis. 
Gen^ral  tuberculosis. 
Carcass  eaten 
General  tuberculosis. 


not  severe. 
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VIRUS  B  VII. 

May  24,  1904. 

MESENTERIC  GLANDS. 


Sei^eral  tuberculous  mesenteric  glands  ivere  sent.  One  large  gland  was  entirely  caseous  and 
softened.  The  others  contained  caseous  nodules  of  various  sizes  which  were  either  soft  in 
the  centre  or  grittij  on  section. 
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t'ALF  236. 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VII.,  through  Guinea-Pig  1017. 
Date— February  14th,  1905. 
Dose — 50  milligrammes. 
Age — 11  weeks. 

Killed— Dying,  March  20th,  1905.    .34  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  February  14th,  1905. 

Seven  days  later  there  was  a  flat  subcutaneous  thicken- 
ing, 3  in.  by  2  in.  ;  the  left  prescapular  gland  measured 
3  in.  in  length. 

On  March  2nd,  1905,  the  tumour  attained  its  maximum  ; 
it  was  slightly  raised,  pear-shaped  in  outline  and  measured 
o  in.  fi'om  above  downwards  by  2f  in.  in  greatest  width  ; 
the  prescapular  gland  was  4  in.  in  length  and  a  prepectoral 
gland  was  slightly  enlarged ;  on  ^larch  15th  the  latter 
gland  became  the  size  of  a  marble. 

The  calf  showed  no  obvious  signs  of  ill-health  until 
-March  6th,  1905,  20  days  after  inoculation,  when  the 
respirations  were  noticed  to  be  slightly  increased  in 
frequency;  for  four  days  previous  to  this  the  coat  was 
somewhat  rough. 

The  respirations  gradually  became  quicker  and  more 
laboured  and  the  calf  began  to  lose  flesh  and  strength. 


On  March  19th,  1905,  the  respirations  were  sixty-eight 
per  minute  and  very  laboured,  and  the  calf  was  too  weak 
to  rise  from  the  ground.  On  the  next  day  it  was  much 
weaker  and  was  obviously  dying  when  killed. 

Weights. 

The  calf  was  weighed  first  a  week  after  inoculation  ; 
from  February  21st  to  March  7th  (14  days)  there  was  a 
loss  in  weight  of  2  lbs.  ;  subsequently  the  loss  in  weight 
was  more  rapid,  20  lbs.  in  13  days. 

qrs.  lbs. 

February  21st,  1905  -  -  -  -  3  16 
March  7th,  1905  -       -       -       -    3  14 

March  14th,  1905         -       ...    3  9 
March  20th,  1905        -       -       -       -    2    22  , 

Loss  in  weight. — 22  Iba 
Average  loss  per  week. — 5-7  lbs. 


7  emperature. 
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TOST-MORTEM  EXAMINATION. 
Varcass. — In  poor  condition. 

Local  Lesion. —  In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  a  small  tumour  (4  in.  by  2  in.  by 
1  in. ),  which  weighed,  with  the  skin  and  muscles  to  which  it 
was  adherent,  about  5  ozs.  On  section  it  was  compased 
of  the  usual  pinkish  yellow  caseo-necrotic  tissue,  showing 
in  the  central  part  little  cavities  filled  with  reddish  serous 
fluid.  The  skin  was  infiltrated  with  caseous  tubercles 
only  in  the  deeper  layers.  The  superficial  muscles  were 
studded  with  caseous  tubercles,  and  showed  at  one  part  a 
(\-edge  of  dense  caseous  tissue  continuous  with  the  centre 
of  the  local  tumour. 

Between  the  local  tumour  and  the  prepectoral  glands 
there  was  a  caseous  lymphatic  vessel,  the  thickness  of  a 
cedarwood  pencil. 

Left  Prescapular  Gland. — Weighed  about  2|  ozs  and 
measured  2|  in.  by  1|-  in.  by  IJ  in.  On  section,  except 
for  a  small  patch  in  the  centre  of  firm  translucent  tissue 
<?tudded  with  caseous  tubercles,  it  consisted  throughout 
of  dense  pinkish  yellow  caaeated  tissue. 

Prepectoral  Glands. — The  spherical  prepectoral  gland 
was  1"5  centimetre  in  diameter,  and  was  composed  o!: 
translucent  grey  tissue,  closely  studded  with  caseous  foe;. 

The  kidney-shaped  gland,  the  size  of  a  broad  bean, 
■contained  numerous  shot-sized  caseous  tabercle3. 

Cervical  Glands. — The  lower  cervical  gland,  the  size  of 
a  small  bean,  was  caseous  throughout.    A  gland  similar 


in  size,  in  the  middle  of  the  neck,  showed  half  its  substance 
dense  and  caseous,  and  in  the  rest  caseous  tubercles. 

Other  cervical  glands  on  the  left  side,  and  all  those  on 
the  right,  were  beset  with  easeous  tubercles. 

Abdomen  : — 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  was  a  considerable  number  of  nodules,  ranging 
in  size  from  a  pin's  head  to  that  of  a  split  pea  ;  the 
larger  ones  were  somewhat  flattened  and  had  yellow 
centres  ;  into  some  of  the  nodules  h;i^morrhage  had 
occurred. 

Peritoneum. — The  peritoneum  covering  the  dia- 
phragm on  the  right  side,  and  the  serous  surface 
(in  contact  with  the  liver)  of  the  stomach  near  the 
oesophagus,  was  covered  with  an  eruption  of  "  mush- 
roomed "  nodules,  the  largest  3  millimetres  in 
diameter. 

Spleen. — Was  enlarged  and  firm  and  weighed  13  ozs. 
On  section  it  was  very  closely  packed  with  caseous 
tubercles,  the  largest  2  millimetres  in  diameter. 

Liver. — 3  lbs.  13  ozs.  Substance  was  closely 
beset  with  small  opaque  tubercles  :  these  projected 
very  slightly  on  the  surface.  On  the  surface  of  the 
thin  left  lobe,  where  in  contact  with  the  stomach 
and  the  diaphragm,  there  were  numerous  projecting 
nodules  similar  to  those  on  the  diaphragm,  but 
smaller. 
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Portal  Glands. — Were  much  enlarged,  soft  and 
cedematous.  On  section  they  showed  in  the  cortices 
confluent  masses  of  caseating  tubercles. 

Gall  Bladder. — Distended  with  bUe  :  showed  on 
the  mucous  surface  numerous  caseous  tubercles  and 
small  ulcers  ;  each  of  the  latter  was  covered  with  a 
little  mass  of  bile-stained  mucus. 

Kidneys. — Left  kidney  showed  on  the  surface 
numerous  tubercles  (from  eight  to  sixteen  on  the 
surface  of  each  large  lobule),  ranging  in  size  from 
a.  mustard  seed  to  a  millet  seed  ;  the  tubercles  were 
caseous  in  the  centre,  and  were  seen  in  the  depth 
of  the  cortex  as  well  as  on  the  surface. 

The  right  kidney  showed  similar  tubercles. 

SuTprarenal  Bodies. — In  the  cortex  of  each  there 
were  about  a  dozen  opaque  mustard  seed-sized 
tubercles. 

T  ho  tax  : — 

Heart — There  was  one  tubercle  on  the  pericardium 
covering  the  aorta.  Under  the  pericardium  on  the 
left  ventricle  there  were  four  small  tubercles  ;  each 
appeared  to  have  originated  in  a  lymphatic  vessel. 
In  the  muscle  under  the  endocardium  of  the  left 
ventricle  there  Avere  two  small  tubercles,  and  under 
that  of  the  right  one. 

Pleura. — On  the  parietal  pleura  there  were  a  few 
small  flattened  nodules ;  these  occurred  in  the 
midst  of  slightly  hypertrophied  lymphatic  fringes, 
and  were  situated  chiefly  near  the  vertebral  column. 

There  were  a  few  small  tubercles  on  the  diaphragm, 
and  on  the  mediastinal  pleura. 

Lungs. — Were  diffusely  consolidated,  the  caudal 
lobes  and  the  cephalic  lobes  being  equally  affected  ; 
the  surfaces  of  the  lungs  had  a  mottled  appearance 
The  substance  of  the  lungs  was  crowded  with  caseous 
miliary  tubercles.  On  section  the  lung  tissue  exuded 
frothy  oedema  fluid,  chiefly  from  the  large  bronchi, 
There  were  no  tubercles  in  the  fringes  around  the 
margins  of  the  lungs. 

Thoracic  Glands. — The  caudal  mediastinal  gland 
was  enlarged  ;  the  cortex  was  closely  beset  with 
caseating  tubercles,  which  had  practically  every- 
where become  confluent ;  the  medulla  was  con- 
gested, and  showed  discrete  tubercles. 

The  glands  in  the  dorsal  mediastinum,  anterior 
to  the  latter,  were  similarly  affected. 

Tiie  bronchial  glands  were  considerably  enlarged, 
and  slightly  more  severely  affected  than  the 
mediastinal. 

The  infra-tracheal  glands  resembled  the  medias- 
tinal. 


Ventral  Mediastinal  Glands. — Two  above  the  manu- 
brium sterni,  and  two  at  the  apex  of  the  heart,  were 
beset  with  caseous  tubercles. 

All  tlie  vertebral  glands  showed  caseating  tubercles. 
Alimentary  Tract. 
Tongue.— fiome  of  the  lymphoid  follicles  at  the  base 
of  the  tongue  and  in  the  pharynx  were  enlarged,  and  had 
yellow  centres. 

The  tonsils  contained  caseous  tuber-cles. 
Pharynx. —  There  were  several  caseous  tubercles  in  the 
corrugated  mucous  membrane  in  the  vault  of  the  pharynx, 
and  there  were  four  in  the  wall  of  the  upper  portion  of  the 
oesophagus. 

Stomach. — The  solitary  lymphoid  follicles  in  the 
mucous  membrane  of  the  stomach  appeared  enlarged,  and 
on  section  showed  opaque  centres. 

Intestines. — The  long  Peyer's  patch  and  the  mucous 
membrane  around  it  were  closely  studded  with  caseous 
tubercles ;  as  the  anterior  end  was  approached  these 
got  fewer  and  fewer  in  number,  some  of  the  early  patches 
containing  only  one  or  two  tubercles. 

The  solitary  follicles  in  the  large  intestine  were  slightly 
enlarged,  and  appeared  to  have  opaque  yellow  centres. 

Bladder. — Under  the  mucous  membrane  there  were 
three  pinhead-sized  tubercles. 

Trachea,  Larynx,  Brain,  Eyes. — Normal. 

Mammary  Gland. — Apj^eared  normal. 

The  following  lymphatic  glands  were  closely  beset  with 
discrete  caseous  miliary  tubercles  : — 

Parotid,  St(h maxillary.  Pharyngeal,  Mastoid,  Axil- 
lary, Right  Prepectoral,  Bight  Prescapular,  Precrural, 
Popliteal,  Gluteal,  Ischiatic,  GEsopJiageal,  Pudic,  Iliac, 
Ilio-Sacral,  Lumhar. 

Cixliac  Glands. — Were  enlarged,  and  showed  caseating 
masses  and  discrete  tubercles. 

Right   Renal   Lymphatic    Gland. — Was   packed  with 
caseous  tubercles  tending  to  become  confluent. 
Several  luiemo-lymph  glands  contained  tubercles. 

Microsco pical  Examination. 

HcBmo-Lymph  Gland. — No  tubercle  baciUi. 

Lejt  Supi-arenal  Body  )  Numerous  tubercle 
Bladder  j  bacilli. 

Tongue. — No  tubercle  bacilli. 

Heart. — A  few  tubercle  bacflli. 

Stomach. — Numerous  tubercle  bacilli. 

Large  Intestine. — No  tubercle  bacilh. 
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CALF  238. 

Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VII.,  through  Guinea-Pig  1017, 
Date— February  14th,  1905. 
Dose — 50  milligrammes. 
Age — 11  weeks. 

Died — March  8th,  1905.    22  days  after  inoculation. 


Clinical  History, 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  February  14th,  1905. 

Seven  days  later  there  was  a  firm  infiltrating  tumour 
3  in.  in  diamet«r  and  about  half  an  inch  in  greatest  thick- 
ness ;  the  left  prescapular  gland  measured  2  in.  in  length ; 
a  prepectoral  gland  was  the  size  of  a  marble. 

On  March  2nd,  1905,  16  days  after  inoculation,  the 
tumour  was  more  prominent  and  measured  5  in.  by  4  in. 
in  superficial  area  ;  the  prescapular  gland  was  about  3|  in. 
in  length.  On  this  date  the  animal's  coat  was  noticed  to 
he  '  staring,'  but  there  were  no  other  signs  of  ill-health. 


until  four  days  later,  when  the  respirations  were  observed 
to  be  distinctly  increased  in  frequency.  The  respirations 
rapidly  became  more  frequent,  and  on  the  morning  of  the 
8th  of  March  the  calf  showed  aU  the  signs  of  acute  res- 
piratory distress  ;  during  the  day  the  dyspncea  became 
more  urgent  and  the  calf  died  suddenly  in  the  afteraoon. 
Weights. 

qrs.  lbs. 

February  21st,  1905  -  -  -  -  3  3 
February  28th,  1905    -       -       -       -     3  3 

March  7th,  1905    3  0 

Loss  in  Weight. — 3  lbs. 


Temperature. 


flarch 
6 


POST-MORTEM  EXAMINATION. 
Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  an  elastic  tumour  which 
measured  5  in.  by  3|  in.  by  2  in.  On  removal  and  section 
it  was  found  to  contain  a  large  lenticular  cavity,  which 
replaced  the  greater  part  of  the  centre  of  the  tumour  ; 
the  walls  of  the  cavity  were  formed  by  pinkish  yellow 
caseo-necrotic  tissue,  rough  and  shreddy  on  the  internal 
surface  ;  the  cavity  was  filled  with  clear  reddish  serous 
fluid ;  both  the  skin  and  muscle  were  infiltrated,  the  skin 
at  one  point  showing  caseation  almost  up  to  the  surface. 
There  was  a  moderate  amount  of  oedema  and  conges- 
tion around  the  local  tumour. 

Left  Prescapular  G/anrf.— Weighed  about  2  ozs.,  and 
measured  2i  in.  by  If  in.  by  li  in.  On  section  it  consisted 
throughout  of  dense  pinkish  yellow  caseated  tissue. 

Left  Prepectoral  Glands.~The  rounded  prepectoral 
gland  measured  two-thirds  of  an  inch  in  diameter,  and 
was  very  hard.  On  section  it  resembled  the  prescapular 
gland.  The  kidney-shaped  prepectoral  gland  was  en- 
larged and  O5dematous,  and  showed  a  small  patch  of 
caseation  and  several  caseous  foci.  A  deeper  gland,  the 
«ize  of  a  pea,  was  indurated,  and  showed  early  foci  of 
caseation  in  the  cortex. 

Left  Cervical  Glands.— ISSear  the  mastoid  process  there 
were  two  glands ;  one  was  greatly  enlarged,  firm,  and 
well  advanced  in  caseation  (less  than  the  prescapular) ; 
the  other  was  the  size  of  a  broad  bean,  and  beset  with 
caseous  foci.  Along  the  left  carotid  art«ry  there  was  a 
series  of  four  enlarged  indurated  glands,  the  largest  the 
size  of  a  filbert ;  these  on  section  resembled  the  large 
;gland  near  the  mastoid. 

Abdomen : — 

Omentum. — The  omentum  had  on  its  inferior  sur- 
face  a   considerable   number   of   grey  tubercles, 
,      the  size  of  pins'  heads. 


Spleen. — Weighed  6  ozs.,  and  was  very  little 
enlarged.  On  section  the  pulp  was  firm,  and  closely 
packed  with  small  grey  tubercles. 

Liver. — Weighed  2  lbs.,  2  ozs. ;  it  was  purplish  in 
colour,  and  evenly  and  closely  peppered  with  minute 
greyish  white  tubercles. 

Gall  Bladder. — Was  distended  with  bile,  and 
showed  on  the  mucous  surface  a  few  minute  tubercles. 

Portal  Glands. — Were  enlarged,  and  showed  in  the 
cortices  firm  grey  tissue,  speckled  with  minute  opaque 
foci. 

Kidneys. — Each  kidney  showed  on  the  surface,  as 
well  as  in  the  depth  of  the  cortex,  numerous  minut* 
greyish  white  tubercles. 

Suprarenal  Bodies. — Had  a  few  minute  opaque 
tubercles  in  the  cortical  zones. 

Thorax : — 

The  pericardial  sac  contained  a  small  amount  of 
clear  serous  fluid. 

Heart. — On  the  endocardium  of  the  right  ventricle 
there  was  a  number  of  minute  pearly  tubercles,  the 
size  of  grains  of  sand  ;  there  were  one  or  two  similar 
tubercles  on  the  endocardium  of  the  left  ventricle. 
No  tubercles  were  seen  in  the  heart  muscle. 

Pleu  ra.  —Normal. 

Lungs. — The  lungs  were  heavy,  the  cephalic  lobes 
and  the  antero-ventral  portions  of  the  caudal  being 
completely  hepatised  ;  the  posterior  portions  of  the 
caudal  lobes  showed  an  earlier  stage  of  consolidation, 
the  cut  surfaces  exuding  frothy  cedema  fluid  from  the 
centres  of  the  alveoli ;  externally  the  caudal  lobes 
bore  the  impress  of  the  ribs. 

The  lung  tissue  was  everywhere  very  closely  beszt 
with  minute  grey  tubercles. 
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The  bronchi  in  the  cephalic  lobes  were  plugged 
with  whitish  muco-pus. 

Mediastinal  Glands. — Were  moderately  enlarged. 
On  section  they  showed  in  the  cortices  firm  grey  tissue 
permeated  with  a  fine  whitish  networlv  ;  the  medul- 
lary zones  were  congested. 

The  bronchial  and  peribronchial  glands  were 
similarly  affected. 

Tongue,  Pharyuj',  etc. — The  mucous  membrane  of 
the  pharnx,  base  of  the  tongue,  and  larynx  showed 
a  few  very  early  foci. 

One  or  two  very  minute  grey  tubercles  were  seen 
also  on  the  mucous  membrane  of  the  trachea. 

Each  tonsil  showed  a  few  minute  whitish  specks. 

Small  Intestine. — One  or  two  minute  foci  were  seen  in 
almost  every  Pej-er's  patch  in  the  small  intestine. 

Large  Intestine. — Normal. 

The  following  lymphatic  glands  were  examined,  and 
found  to  contain  numerous  discrete  greyish  white  foci  : — 

Gluteal,  Popliteal,  Precrural,  Pudic,  Iliac,  Ilio- 
Sacral,  Axillary,  Right  Prescapular,  Right  Prepec- 
toral.  Submaxillary,  Retropharyngeal,  Parotid,  Gastric, 
Mesenteric,  Colic,  Ventral  Mediastinal. 


Coeliac  Glands,  Right  Renal  Gland. — Were  enlarged, 
firmer  than  normal,  and  .showed  minute  opaque 
foci. 

Ischiatic  Glands. — Each  contained  one  or  two  small' 
foci. 

Most  of  the  ha'mo-lymph  glands  examined  showecJ 
similar  foci. 

Eyes. — Normal. 

Testicles.  — Normal. 

Microscopical  Examination. 

Left  Suprarenal  \ 


Gall  Bladder  -j 
Small  Intestine  :- 


A  few  tubercle  bacilli. 


Tubercle   in   Peyer^s  Patch. — Numerous  tubercle- 
bacilli. 

Scraping  of  Mucous  Membrane. — A  few  tubercle) 
bacilli. 

Endocardium^  ^  i      i    i  -n- 

r  \  Numerous  tubercle  bacilli. 

Larynx    -    -  j 

Pharynx.  A  few  tubercle  bacilli. 
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VIRUS  B  VIII 

May  24,  ];t')4. 


MESENTERIC  GLAND. 


The  specimen  sent  was  an  enlarged  mesenteric  gland  from  an  adult  bovine ;  the  gland  was 
entirely  caseous,  softened,  and  slightly  gritty. 
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CALF  254. 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VLU, 

Date— April  lOth,  1905. 

Dose — 50  milligrammes. 

Weight — 3  qrs.  16  lbs.    [Age — 9^  weeks,] 

Died — April  29th,  1905.    19  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  10th,  1905. 

Nine  days  later  there  was  at  the  site  of  inoculation  a 
slightly  raised  firm  swelling  4  in.  by  3  in.  •  the  pre- 
scapular  gland  on  the  same  side  measured  3  in.  in  length 
and  one  of  the  prepectoral  glands  was  slightly  enlarged. 

On  April  28th,  1905,  18  days  after  inoculation,  the 
respirations  became  suddenly  increased  in  frequency. 
Next  morning  the  breathing  was  more  rapid  and  there 
was  acute  respiratory  distress  ;  the  calf  lay  on  the  floor 
with  head  and  neck  extended  to  the  fullest  extent,  all 
the  accessory  muscles  of  respiration  being  brought  into 


action  ;  at  twelve  noon  the  calf  died  suddenly,  19  days 
after  it  was  inoculated. 

Weights. 

During  the  first  eight  days  there  was  a  gain  in  weight 
of  10  lbs.  ;  from  April  19th  to  April  29th  the  calf  lost 
13  lbs. 

qrs.  lbs. 

April  11th,  1905    3  16 

April  19  th,  1905    3  26 

April  25th,  1905    3  15 

April  29th,  1905    3  13 

Loss  of  weight  on  the  initial  weight. — 3  Ibe. 


Temperature. 

Apr/I. 
/£-        zo  zir 


40 
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POST-MORTEM  EXAMINATION. 
Carcass. — In  poor  condition. 

Loral  Lesion. — In  the  subcutaneous  tissues  on  the 
left  side  of  the  neck  there  was  a  plano-convex  swelling 
which  measured  4-|  ins.  vertically,  3  ins.  from  before 
backwards,  and  1  in.  in  greatest  thickness.  On  section 
it  was  composed  of  rather  dark  reddish  yellow  juicy 
necrotic  tissue,  adherent  to  and  slightly  infiltrating  the 
superficial  muscles.  The  skin  was  firmly  adherent,  but 
showed  definite  infiltration  only  at  one  point. 

Left  Prescapidar  Qland — Weighed  3  ozs.,  and  measured 
3^  in.  by  2\  in.  by  a  little  over  1  in.  On  section  it 
consisted  practically  throughout  of  dense  grey  trans- 
lucent tissue,  closely  penetrated  with  a  yellow  network 
of  caseation  ;  at  one  extremity  of  the  gland  a  small  patch 
of  cortex  showed  little  groups  of  grey  tubercles  in  a  very 
early  state  of  caseation. 

Right  Prescapular  Gland. — Was  congested  and  oedema- 
tous,  and  showed  in  the  cortex  fairly  numerous  caseous 
foci,  each  of  which  was  surrounded  by  a  zone  of 
congestion. 

Left  Prepectoral  Glands. — The  spherical  prepectoral  gland 
measured  about  2  centimetres  in  diameter.  On  section 
it  was  dense  and  caseating  throughout. 

Two  deeper  prepectoral  glands  showed  a  few  minute 
caseous  foci. 

Bight  Pi-epectoral  Glands. — Contained  each  a  few  minute 
caseous  foci. 

Cervical  Glands. — Two  superior  cervical  glands  on  the 
left  side  and  a  gland  two  inches  posterior  to  the  larjmx 
were  sUghtly  enlarged,  and  showed  part  of  their  cortex 
oomj)Osed  of  firm  greyish -red  tissue  in  a  state  of  early 
caseation  ;  in  other  parts  of  the  glands  there  were  scattered 
minute  caseous  foci. 


Other  cervical  glands  on  the  left  side,  and  all  those  on 
the  right,  contained  a  few  minute  congested  caseous  foci. 
Abdomen  : 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  were  a  few  pinhead-sized  tubercles. 

Spleen. — Weighed  S-J  ozs.  No  tubercles  on  the 
surface  ;  on  section  the  pulp  was  soft  and  dark  red  ; 
a  few  very  small  tubercles  could  be  seen  sparsely 
scattered  throughout,  and  close  examination  revealed 
some  grey  points,  which  may  have  been  early 
tubercles. 

Liver. — Was  enlarged,  pale,  and  soft ;  the  substance 
was  closely  beset  with  minute  grey  tubercles,  many 
of  which  were  barely  visible  to  the  naked  eye. 

Portal  Glands. — Were  enlarged  and  oedematous, 
and  showed  on  section  small  grey  areas,  irregular  in 
outline,  made  up  apparently  of  groups  of  small 
tubercles. 

Gall  Bladder. — Normal. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
scattered  very  minute  grey  tubercles. 
The  right  kidney  was  similarly  affected. 
Suprarenal  Bodies.- — Normal  to  the  naked  eye. 
Thorax  : 

The  pleural  cavities  contained  a  few  cubic  centi- 
metres of  clear  serous  fluid. 

The  fringes  along  the  margins  of  the  ribs,  and 
around  the  margins  of  the  tendon  of  the  diaphragm, 
were  congested  and  perhaps  shghtly  hypertrophied  ; 
in  some  of  them  minute  grey  granules  could  be  seen 
and  felt. 

Heart. — There  were  numerous  petechial  points  of 
hsemorrhage  in  the  muscle  substance.  On  the 
endocardium  of  the  right  ventricle  there  were  sevei'al 
minute  pearly  grey  tubercles. 
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Lungs. — The  lungs  were  extensively  consolidated, 
fhe  cephalic  lobes  and  the  greater  portions  of  the 
caudal  lobes  being  dark  red,  heavy,  and  quite  airless  ; 
ithe  posterior  parts  of  the  caudal  lobes  were  diffusely 
congested,  and  exuded  from  their  cut  surfaces  frothy 
blood-stained  a:'dema  fluid.  The  lung  tissue  was 
closely  beset  throughout  with  minute  grey  tubercles 
few  of  which  exceeded  0'5  millimetres  in  diameter. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
were  moderately  enlarged  ;  the  caudal  gland  showed 
the  cortex  composed  of  firm  grey  translucent  tissue 
in  a  state  of  very  early  caseation  ;  the  other  glands 
were  similar,  Init  perhaps  slightly  more  advanced 
in  caseation. 

Bronchia/,  Glands.  Infra-tmcheal  Glands. — Were 
enlarged,  and  resembled  on  section  the  dorsal  medias- 
tinal glands. 

To7isiLs. — Several  of  the  tonsillar  crypts  contained 
■soft  yellow  secretion,  but  there  were  no  definite  tubercles 
in  the  substance. 

The  mucous  membranes  of  the  pharynx,  larjmx,  and 
trach-ea  were  normal  to  the  naked  eye. 


Intestints. — Mucous  memorane  congested  ;  no  tubercles 
were  seen. 

Gastric   Glands,    Mesenteric   Glands,    Colic    Glands. — 
Showed  m  a  few  instances  suspicious  grey  foci. 
Urinary  Bladder,  Testicles,  Eyes. — Normal. 
Various  Lymphatic  Olands  : 

Gluteal,  Popliteal,  Precrural,   Pudic,  Iliac,  I'io- 

Sacral,  Sub  maxillary.  Pharyngeal,  Parotid,  Ventral. 

Mediastinal,  Axillary. — Contained  each  a  few  minute 

caseous  foci,  many   just   macroscopically  visible ; 

most  of  the  larger  foci  were  congested  around  the 

periphery. 

Renal  Gland,  Lumbar  Glands. — Contained  numerous 
very  small  caseous  tubercles. 

Coeliar.  Glands. — Were  oedematous,  and  showed 
some  minute  grey  points  (tubercles). 

Microscopical  Examination. 
Precrural  Gland. — Moderate  number  of  tubercle  baciiii. 
Liver,  Spleen.— A  few  tubercle  bacilli  seen. 
Kidney,  Heart,  Tonsil,  Bone  Marrow,  Rib.  Femur. — 
No  tubercle  bacilli. 
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CALF  256. 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  VIII, 

Date— April  lOth,  1905. 

Dose — 50  milligrammes. 

Weight — 3  qrs.  16  lbs.    [Age — 9i  weeks.] 

Died— May  ISth,  1905.    37  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  10th,  1905. 

Nine  days  later  there  was  a  slightly  elevated  'firm 
tumour  measuring  3J  in.  by  3  in.  ;  the  left  prescapular 
gland  was  about  2J  in.  in  length  ;  a  prepectoral  gland 
on  the  same  side  was  the  size  of  a  large  marble. 

On  May  2nd,  1905,  22  days  after  inoculation,  the 
tumour  had  attained  a  very  large  size  ;  it  was  prominent, 
firm  and  extended  into  the  dewlap  and  measured  7  in. 
from  above  downwards  by  4  in.  in  greatest  width  ;  the 
prescapular  gland  was  much  enlarged  and  measured  4:^ 
in.  in  length  ;  the  prepectoral  gland  was  the  size  of  a 
walnut ;  on  this  date  signs  of  illness  were  first  observed, 
the  coat  was  rough,  the  rate  of  respiration  was  slightly 
increased  and  the  calf  seemed  to  be  losing  flesh. 

Tlie  tumour  showed  no  further  increase  in  size,  and 
became  somewhat  pendulous  ;  the  skin  over  it  remained 
intact. 


The  respirations  gradually  became  more  frequent  (rate 
on  May  10th  60  per  minute)  and  more  and  more  laboured  ; 
there  was  frequent  cough,  and  the  calf  gradually  lost 
appetite,  flesh  and  strength,  and  died  on  May  18th,  1905, 
37  days  after  inoculation. 

Weights. 

From  April  11th  to  April  19th,  1905,  there  was  a  gain 
in  weight  of  5lbs.  ;  from  April  19th  to  May  17th  1905 
the  calf  lost  31  lbs.  '  ' 

qrs.  lbs. 

April  11th,  1905         -       -       -       -    3  16 

April  19th,  1905         -       -       -       -    3  21 

May  2nd,  1905                                       3  16 

May  10th,  1905          -       -       -       -    3  6 

May  17th,  1905         -       -       .       -    2  24 
Loss  in  weight  on  the  initial  weight. — 20  lbs. 


Temperature. 
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POST-MORTEM  EXAMINATION. 

Carcass. — Emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck,  extending 
into  the  loose  tissues  under  the  trachea,  there  was  a  tumour 
measuring  6|  in.  by  4  in.  by  1|  in.  On  section  it  consisted 
of  the  usual  necrotic  tissue,  and  contained  in  the  upper  half 
an  irregular  cavity  filled  with  blood-stained  serous 
fluid  ;  the  cavity  was  crossed  by  fibrous  trabeculse,  and 
its  walls  were  formed  by  soft  masses  of  necrosed  tissue. 
The  skin  opposite  one  part  of  this  cavity  showed  caseous 
deposit  right  up  to  the  surface,  and  was  on  the  point 
of  breaking  down  ;  elsewhere  the  skin  was  firmly  adherent, 
and  studded  ^vith  congested  caseous  tubercles ;  the 
muscles  under  the  tumour  were  fibroid,  and  beset  for  a 
depth  of  half  an  inch  ^vith  small  yellow  caseous  nodules. 

Left  Prescapular  Gland. — Weighed  5|  ozs.,  and  measured 
4  in.  by  2  in.  by  2  in.  On  section  the  greater  part  of  the 
cortex  was  composed  of  dense  pinkish  yellow  caseated 
tissue ;  at  the  upper  extremity  of  the  gland  the  cortex 
showed  grey  translucent  tissue  in  a  state  of  early  caseation. 

Right  Prescapular  Gland. — Contained  numerous  discrete 
caseating  nodules. 

Prepectoral  Glands. — On  the  left  side  the  spherical 
gland  was  2  centimetres  in  diameter,  and  was  firm, 
yellow,  and  caseous  throughout ;  the  kidney-shaped 
gland  showed  a  firm  grey  patch  with  a  fine  caseous  network 
and  discrete  caseating  nodules. 

The  prepectoral  glands  on  the  right  side  contained 
discrete  caseating  nodules. 


Cervical  Glands. — The  left  upper  cervical  gland  was- 
enlarged,  and  in  one  half  dense  and  caseating  ;  in  the  rest 
there  were  discrete  caseating  nodules.  The  left  lower 
cervical,  the  size  of  a  walnut,  consisted  throughout  of 
dense  yellow  caseated  tissue.  A  small  gland  attached  to 
the  capsule  of  the  latter  showed  more  than  half  of  its. 
substance  in  a  similar  condition.  Other  cervical  glands, 
contained  caseating  nodules,  as  in  the  peripheral  glands. 

Abdomen  : 

Omentum. — On  the  inferior  surface  of  the  omentumi 
there  was  a  moderate  number  of  firm  lenticular  caseat- 
ing nodules,  the  largest  about  5  milUmetres  in  dia- 
meter ;  they  were  loosely  attached,  and  many  were- 
haemorrhagic. 

Spleen. — Weighed  12  ozs.  On  section  firm,  i^ulp 
crowded  with  yellow  caseating  nodules  with  con- 
gested margins,  the  largest  about  2 "5  millimetres  in 
diameter. 

Liver. — Showed  on  the  surface  fairly  numerou.s- 
grey  tubercles  with  yellow  centres  :  some  of  these 
were  slightly  raised  above  the  surface  and  flattened 
out  (one  measured  3  millimetres  across),  but  the 
majority  were  situated  just  under  the  capsule,  or 
were  dimly  seen  in  the  depth.  On  section  tubercles 
ranging  in  size  from  a  mere  point  up  to  about  1 
millimetre  in  diameter  were  evenly  distruted  through- 
out the  substance. 
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Gall  Bladder. — Under  the  mucous  membrane  there 
were  fairly  numerous  yellow  tubercles,  the  largest 
the  size  of  a  millet  seed. 

Portal  Glands. — Were  enlarged  and  showed  through- 
out the  cortices  grey  nodular  masses  in  a  state  of 
early  caseation. 

Kid.neys. — The  left  kidney  contained  in  the  cortex 
fairly  numerous  grey  tubercles,  with  opaque  yellow 
centres,  ranging  in  size  from  about  0'.5  to  1'5  milli- 
metre in  diameter. 

The  right  kidney  resembled  the  left. 

Suprarenal  Bodies. — The  left  suprarenal  body 
showed  in  the  cortex  one  minute  grej'  tubercle. 

The  right  suprai'enal  appeared  normal. 

Thorax  : 

Heart. — On  the  pericardium  covering  the  aorta 
there  were  two  small  tubercles  contained  in  soft 
reddish  vegetations.  Heart  muscle,  and  valves  were 
normal. 

Pleura. — Along  the  margins  of  the  ribs  the 
lymphatic  fringes  were  in  places  congested,  and 
perhaps  slightly  hypertrophied  ;  they  showed  here 
and  there  a  few  grey  tubercles  ;  a  few  similar  tubercles 
were  seen  on  the  diaphragm  and  pleural  surface  of  the 
pericardium. 

Lungs. — The  cephalic  lobes,  the  right  middle  lobe, 
and  the  antero-ventral  portions  of  the  caudal  lobes 
had  a  l)luish- black  colour,  and  were  practically 
completely  airless ;  the  rest  of  the  caudal  lobes 
showed  diffuse  patches  of  consolidation,  and  had  a 
blotchy  appearance  on  the  surfaces  ;  the  tissue  of  the 
lungs  was  closely  packed  with  grey  tubercles,  mostly 
about  1  millimetre  in  diameter  ;  all  the  tubercles  were 
opaque  and  yellow  in  the  centre. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
•showed  a  moderate  degree  of  enlargement  (weight 
2|-  ozs.).  On  section  the  cortices  were  composed  of 
firm  grey  tissue  penetrated  witli  a  fine  yellow  network 
of  caseation ;  the  medullae  were  congested  and 
contained  discrete  tubercles. 

Bronchial  Glands. — Were  similarly  affected. 


An  infra-tracheal  gland  was  reddish  grey  on  section 
and  studded  with  caseous  foci ;  two  other  small  glands 
contained  discrete  caseating  nodules. 

Tonsils. — Showed  caseating  nodules,  some  softened  in 
the  centre. 

Pharynx. — The  mucous  membrane  in  the  vault  of  the 
pharynx  contained  yellow  caseous-  tubercles  ;  there  were 
similar  tubercles  on  the  upper  surface  of  the  soft 
palate  and  under  the  pharyngeal  mucous  membrane 
around  the  epiglottis. 

Trachea. — Distributed  throughout  the  whole  length 
were  slightly  raised  congested  caseous  tubercles. 

Small  Intestine. — The  long  Peyer's  patch  contained 
fairly  numerous  pinhead-sized  caseous  tubercles ;  in 
other  parts  of  the  intestine  they  were  sparsely  scattered. 

Large  Intestine. — Appeared  normal. 

Eyes,  Testicles. — Normal. 

Bladder. — There  was  a  small  tubercle  under  the  mucous 
membi'ane. 

Various  Lymphatic  Glands  : 

Godiac. — The  largest  was  firm,  grey,  and  in  ;i 
state  of  early  caseation  ;  others  were  not  so  severely 
affected,  containing  more  or  less  discrete  caseating 
tubercles. 

Lumbar. — In  the  lumbar  glands  there  were  caseat- 
ing nodules,  becoming  confluent. 

Lschiatic,  Gluteal,  Popliteal,  Precrural,  Pudic. 
Iliac,  Ilio-Sacral,  Gastric,  Mesenteric,  Colic,  Ventral 
Mediastinal,  Submaxillary,  Parotid,  Retropharyngeal. 
Axillary. — Contained  numerous  discrete  caseating 
nodules,  up  to  about  2  millimetres  in  diameter. 

The  haemo-lymph  glands  near  the  right  presoapular 
gland  showed  caseous  tuljercles. 

Microscopical  Examination. 
Gall  Bladder  \ 

rr  ■         D,  77     Numerous  tubercle  bacilli. 
Urinary  Bladder  I 


Very  numerous  tubercle  bacilli. 


Tracheal 
Tonsil  } 

Suprarenal  Body. — Two  tubercle  bacilli. 


.77 


2  H  2 


VIRUS  B  IX. 

June  21,  1904. 


MEDIASTINAL  C4LANDS. 


The  specimens  were  taken  from  a  cow  apparently  in  good  health  when  killed.  The  carcass 
was  in  good  condition.  The  lung  shoived  slight  evidence  of  tuberculosis,  mainly  pleural. 
The  mesenteric  glands  contained  highly  calcareous  irregular  nodules.  A  mediastinal 
gland  was  greatly  enlarged  and  showed  one  caseous  gritty  mass  and  numerous  large  yellow 
nodules.    The  iliac  glands  were  affected. 
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CALF  242. 

'Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  IX. 
Date— March  6th,  1905. 
Dose — 50  milligrammes. 

Weight— 1  cwt.,  0  qr.,  .3  lbs.    [Age— ll-J  weeks.] 

Killed— Wlien  ill,  April  18th,  1905.    43  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
•of  the  neck  on  March  6th,  1905. 

On  March  16th,  1905,  10  days  after  inoculation,  there 
was  a  firm  tumour  measuring  5  in.  by  3  in.  by  a  little  over 
1  in.  thick  ;  the  left  prescapular  gland  was  enlarged  and 
measured  3|  in.  in  length  ;  a  prepectoral  gland  was 
slightly  enlarged. 

On  March  ■22nd,  1905,  the  tumour  had  become  very 
large  and  prominent  and  partially  concealed  a  much 
enlarged  prescapular  gland. 

On  March  30th  the  local  lesion  and  the  gland  formed  a 
huge  heavy  prominent  and  somewhat  pendulous  mass, 
measuring  7  in.  from  above  downwards  and  7  in.  from 
before  backw.irds.  During  the  rest  of  the  experiment 
the  tumour  showed  no  alteration  in  size  ;  it,  however, 
became  more  pendulous  and  appeared  to  be  undergoing 
•softening. 


There  was  a  gradual  onset  of  illness.  On  March  30th, 
1905,  24  days  after  inoculation,  the  coat  was  noticed  to 
be  staring,  and  shortly  afterwards  the  rate  of  respiration 
became  increased.  The  illness  then  followed  much  the 
same  course  as  in  other  calves  inoculated  with  50  milli- 
grammes of  c ulture.  The  respirations,  however,  were  never 
frequent,  but  towards  the  end  of  the  experiment  were 
somewhat  laboured  and  jerky.  When  killed  the  animal 
was  ill,  and  would  probably  not  have  lived  many  days 
longer. 

Weights. 

cwt.  qrs.  lbs. 
March  7th,  1905       -       -       -       -    1    0  3 
March  14th,  1905       -       -       -       -    1    0  9 
March  21st,  1905       -       -       -       -    1    0  0 
April  18th,   1905       ....         3  20 

Loss  in  iveiqht  on  the  original  toeight — 11  lbs. 


Me>.rch 

II  16 


Temperature. 


ZJ  26  31 


April 

5   fo 


-?0" 
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POST.MORTEM  EXAMINATION. 

'Carcass. — Emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was 
a  very  large  pendulous  tumour,  which  measured  7  in. 
vertically,  6  in.  from  before  backwards,  and  about  3  in. 
in  greatest  thickness,  and  which  weighed  with  the  skin 
and  muscle  to  which  it  was  attached,  2|  lbs. 

On  section  it  was  composed  of  pinkish  yellow  juicy 
necrotic  tissue,  beset  with  hsemorrhagic  foci ;  in  the  centre 
of  the  tumour  there  was  a  cavity  3  in.  by  2  in.  by  2  in. 
filled  with  clear  reddish  serous  fluid,  the  internal  surface 
of  which  showed  soft  shreds  and  masses  of  necrotic  tissue. 
The  skin  was  greatly  thickened,  and  was  closely  beset  with 
congested  caseous  tubercles  ;  over  the  centre  of  the  tumour 
the  external  layers  of  the  skin  were  fissured  and  necrosed. 
The  muscles  under  the  tumour  were  dense  and  fibroid,  and 
infiltrated  with  caseous  nodules. 

The  tissues  around  the  tumour,  especially  in  the  dewlap, 
were  oedematous. 

Left  Prescapular  Gland. — Lay  in  a  depression  on  the 
posterior  surface  of  the  tumour ;  it  was  not,  however, 
adherent  to  it.  On  section  it  was  composed  throughout 
of  very  dense  yellow  caseated  tissue,  mottled  with 
hemorrhagic  foci ;  the  capsule  was  greatly  thickened. 

Prepectoral  Glands. — The  rounded  prepectoral  gland  on 
the  left  side  measured  1|-  in.  in  diameter ;  on  section  it 
resembled  the  prescapular.  A  deeper  gland,  ^  in.  in 
diameter,  was  similar  on  section.  A  third  gland  (on  the 
first  rib)  was  oedematous,  and  showed  a  caseating  patch 
in  one  part  of  the  cortex. 

The  right  prepectoral  glands  contained  caseating 
nodules. 


Cervical  Glands. — On  the  left  side  two  of  the  lower 
cervical  glands  were  enlarged.  On  section  they  showed 
firm  grey  translucent  tissue,  beset  with  whitish  foci. 

Other  cervical  glands  contained  caseating  nodules. 

Abdomen : — 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  was  a  considerable  nimiber  of  loosely  attached 
lenticular  nodules,  the  largest  6  to  7  milKmetres 
in  diameter ;  the  nodules  had  yellow  centres  and  grey 
translucent  margins.  There  were  also  numerous 
smaU  clusters  of  grey  granules  in  sHghtly  hyper- 
trophied  lymphatic  fringes. 

Peritoneum. — On  the  parietal  peritoneum,  near  the 
spleen,  there  were  two  or  three  flattened  nodules 
similar  to  those  on  the  omentum. 

Spleen. — Weighed  14  ozs.  On  the  convex  surface 
there  was  a  flat  lenticular  growth  ;  on  section  the 
pulp  was  crowded  with  yellow  caseating  nodules, 
ranging  from  about  1'5  to  3  miUimetres  in  diameter. 

Liver. — On  the  suspensory  Hgament  there  were 
numerous  tubercles,  mostly  small,  but  some  the 
size  of  a  wheat  grain.  The  Uver  was  enlarged,  pale 
and  soft ;  the  substance  showed  moderately  numer- 
ows  tubercles,  ranging  in  size  from  a  point  just  visible 
to  the  naked  eye  to  about  2  millimetres  in  diameter. 
On  the  surface  many  of  the  tubercles  projected 
under  the  capsule,  some  on  the  convexity  being 
considerably  flattened  and  "  mushroomed  "  (largest 
5  miUimetres  in  diameter). 

Gall  Bladder. — Under  the  mucous  membrane 
there  was  a  pinhead-sized  tubercle. 
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Portal  Glands. — Were  enlarged  and  oedematous. 
They  showed  in  the  cortices  nodular  masses  of  grey 
tissue,  studded  with  whitish  foci. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
sparsely  scattered  grey  tubercles,  with  opaque 
centres,  the  largest  not  exceeding  1'5  millimetres, 
the  smallest  just  microscopically  visible. 

The  right  kidney  showed  similar  tubercles. 

Suprarenal  Bodies. — Normal. 
Thorax  : — ■ 

Heart. — Under  the  pericardium  of  the  right  ven- 
tricle there  wa.s  a  caseating  nodule  { 10  by  5  millimetres) 
embedded  in  the  muscle  substance.  There  were 
a  few  small  tubercles  in  the  midst  of  congested 
vegetations  on  the  pericardium  covering  the  great 
vessels. 

Endocardium  normal. 

Pleura. — Along  the  margins  of  the  ribs  there  were 
numerous  clusters  of  pinhead-sized  grey  tubercles  ; 
there  were  also  scattered  about  a  few  lenticular 
nodules. 

There  were  similar  tubercles  and  nodules  on  the 
pleural  surface  of  the  diaphragm,  and  on  the  pleura 
covering  the  pericardium. 

Lungs. — The  lungs  contained  moderately  numerous 
nodules,  fairly  evenly  distributed.  They  ranged  in 
■size  from  a  mere  point  to  that  of  a  small  pea,  and 
"had  yellow  centres  and  translucent  margins  ;  except 
•on  the  dorsal  surfaces  of  the  caudal  lobes  they  caused 
subpleural  projections.  The  right  cephalic  and  right 
middle  lobes  showed  large  areas  of  consolidation : 
in  the  other  lobes  there  were  irregular  red  patches 
a  uTounding  single  nodules  or  affecting  small  lobules. 

Thoracic  Glands. — In  the  dorsal  mediastinum 
there  was  a  chain  of  enlarged  glands,  weighing 
together  5.J  ozs.  ;  the  long  mediastinal  gland  alone 
weighed  a  little  over  2  ozs.  On  section  the  cortex 
of  each  gland  was  firm,  grey,  and  mottled  with  yellow 
streaks  and  foci  of  caseation. 

The  bronchial  glands  were  much  enlarged  (left 
weighed  about  2  ozs.).  On  section  tlu-y  resembled 
the  mediastinal. 

An  infra-tracheal  gland  was  enlarged,  and  similar 
on  section. 

A  small  oedematous  gLmd  near  the  latter  contained 
two  or  three  caseating  noiules. 

Tonsils. — Contained  eicli  on 3  or  two  caseating  nodules. 

Pharynr. — In  the  corrugated  mucous  membrane  at  the 
vault  of  the  pharynx  there  were  a  few  small  softened 
nodules. 


Trachea. — The  mucous  membrane  of  the  anterior 
part  showed  slightly  projecting  caseating  nodules,  the  size 
of  wheat  grains. 

Intestines. — The  long  Peyer's  patch  contained  a  moderate 
number  of  soft  yellow  foci,  the  size  of  millet  .seeds ;  a 
few  similar  foci  were  seen  in  the  Peyer's  patches  in  the 
anterior  part,  but  none  in  the  middle  portions. 

Large  Intestine. — The  lymphoid  follicles  in  the  first 
part  of  the  colon  were  enlarged  and  had  yellow  centres. 

Mesenteric  Glands. — The  glands  at  the  extremity  of  the 
mesentery  were  more  atfected  than  those  in  the  centre. 
The  latter  were  not  enlarged,  and  showed  discrete  nodules, 
whilst  the  former  were  slightly  enlarged,  and  showed  in 
their  cortices  firm,  grey  patches,  studded  with  caseous 
foci. 

Gastric  Glands,  (JoUc  Glands. — -Resembled  the  mesenteric  : 
some  contained  discrete  nodules,  others  wtj  practically 
tuberculous  throughout. 

Various  Lymphatic  Glands  : — 

Coeliac  Glands. — Were  enlarged  and  indurated; 
on  section  they  showed  their  cortices  in  a  state  ot 
early  caseation. 

Pancreatic. — The  glands  around  the  pancreas  were 
similarly  aft'ected. 

Parotid,  Subtnnrillary,  Retropharyngeal,  Mastoid, 
Renal,  Lumbar,  Ilio-Sacra',  Iliac,  Precrural,  Gluteal, 
Ischiatic,  Ventral  Mediastinal,  Vertebral,  Axillary, 
Right  Prepectoral. — Were  all  slightly  enlarged,  and 
beset  with  caseating  nodules,  some  four  millimetres  in 
■  diameter,  or  even  larger. 

Pudic,  Popliteal. — Were  also  packed  with  nodules, 
but  the  glands  on  the  right  side  were  twice  the  size, 
and  contained,  more  nodules  than  those  on  the 
left. 

Right  Prescapnlar  Gland. — Was  slightly  enlarged 
and  very  cedematous  ;  it  contained  a  moderate 
number  of  caseating  nodules. 

All  the  haemodymph  glands  contained  caseating  nodules, 
the  tissue  in  some  of  them  being  almost  completely 
replaced. 

Testicles,  Urinary  Bladder,  Eyes. — Normal. 

M icroscopical  Examination. 

Pharynx  (corrugated  mu30us  membrane.) — Numerous 
tubercle  bacilli. 

Tracheal  Nodule. — Modarately  numerous  tubercle  bacilli. 

Small  Intestine  (two  smears)  \  Numerous  tubercle 
Large  Intestine     -       -       ■ )  bacilli. 


77. 
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CALF  244. 

Intramuscular — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  IX.,  through  Guinea-Pig  1069. 

Date— March  13th,  1905. 

Dose — 46  milligrammes. 

"Weight — 3  qrs.,  2  lbs.    [Age — 12^  weeks.] 

Killed — Dying,  April  1st,  1905.    19  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  in  the  muscles  on  the  left  side 
of  the  neck  on  March  13th,  1905. 

On  March  22nd,  1905,  nine  days  after  inoculation,  there 
was  a  deep-seated  ill-defined  swelling,  measuring  about 
3  in.  by  2  in.,  the  skin  over  which  was  freely  moveable. 
The  left  prescapular  gland  was  little  if  at  all  enlarged  ;  a 
prepectoral  gland  was  the  size  of  a  walnut.  The  calf  seemed 
to  be  unwell,  and  was  breathing  more  quickly  than  normal. 

In  the  next  few  days  the  respirations  rapidly  increased 
in  frequency  and  there  was  marked  emaciation.  On 
March  27th,  1905,  14  days  after  inoculation,  the  calf  was 
found  in  the  morning  Ijring  on  its  side  and  almost  unable 
to  get  up ;    the  respirations  were  very  frequent  and 


laboured,  all  the  accessory  muscles^being  brought  into 
action  ;  the  calf  looked  so  ill  that  it  was  not  expected  to 
live  through  the  day ;  towards  evening,  however,  it  im- 
proved and  was  able  to  get  up  ;  very  httle  food  was  eaten. 

The  rate  of  respiration  continued  to  be  very  frequent 
and  became  more  laboured  and  spasmodic  ;  very  little 
food  was  eaten. 

On  April  1st,  1905,  weakness  and  emaciation  were 
extreme,  and  the  animal  was  quite  unable  to  get  up  ;  it 
was  therefore  killed. 

Weights. 

qrs.  lbs. 

March  14th,  1905    3  2 

The  record  of  the  final  weight  was_^lost. 


Temperature. 


41 


40 


39 


-- 

'i 
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POST-MORTEM  EXAMINATION. 
Carcass. — Very  emaciated. 

Local  Les'.o  i. — In  the  muscular  tissue  on  the  left  side  of 
the  neck  there  was  a  firm  tumour  which  measured  3  in.  by  2 
in.  by  If  in.,  and  weighed  about  2  ozs.  ;  on  section  it  was 
composed  of  yellow  necrotic  tissue,  and  showed  in  the 
centre  irregular  spaces  filled  vnth  turbid  sero-purulent 
fluid  ;  the  skin  was  adherent  chiefly  over  the  central  part 
of  the  tumour,  but  was  not  infiltrated,  except  along  the 
track  of  the  needle. 

Running  in  the  muscles  between  the  local  tumour  and 
rounded  prepectoral  gland  there  was  a  thick  caseous 
lymphatic  vessel. 

Left  Prescapular  Gland. — Was  only  slightly  enlarged, 
it  measured  2|  in.  by  1^  in.  by  f  in.,  and  weighed  about 
1  oz.  On  section  part  of  the  cortex  was  yellow  and 
homogeneous,  whilst  the  rest  was  composed  of  grey 
translucent  tissue  far  advanced  in  caseation. 

Right  Prescapular  Gland. — Showed  a  few  grey  tuber- 
cles the  size  of  pins'  heads. 

Prepectoral  Glands. — The  spherical  prepectoral  gland 
on  t'le  left  si  le  was  a  little  over  1  centimetre  in 
diameter,  and  was  caseous  throughout ;  it  was  sur- 
rounded by  a  zone  of  fibroid  caseating  tissue,  which 
was  continuous  with  the  thickened  lymphatic  vessel. 

A  deeper  gland  was  not  obviously  tuberculous. 

The  prepectoral  glands  on  the  right  side  appeared 
normal. 

Cervical  Glands. — The  left  superior  cervical  gland  (near 
the  mastoid  process)  was  enlarged  to  the  size  of  a  thrush's 
egg,  and  was  on  section  firm,  yellow  and  caseous  through- 
out. 


A  gland  external  to  the  latter  showed  half  its  substance 
composed  of  firm  grey  tissue  in  a  state  of  early  caseation, 
and  in  the  rest  of  the  gland  minute  greyish  white  foci. 

Other  cervical  glands  on  the  left  side  were  slightly  en- 
larged and  cedematous,  but  no  opaque  foci  could  be 
seen. 

The  cervical  glands  on  the  right  side  showed  a  few 
barely  visible  greyish  foci. 

Abdomen  : — 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  were  a  few  sparsely  scattered  tubercles,  the 
largest  the  size  of  a  mustard  seed. 

Spleen. — Appeared  a  little  enlarged  (weight  5  ozs.). 
On  section  the  pulp  was  crowded  with  small  tubercles, 
which  gave  the  cut  surfaces  a  coarsely  granular 
appearance. 

Liver. — Not  enlarged.  Showed  on  the  surface  a 
purplish  mottling  ;  the  substance  was  closely  beset 
with  minute  grey  tubercles. 

Gall  Bladder. — There  were  numerous  minute 
tubercles  under  the  mucous  membrane. 

Portal  Glands. — Were  enlarged  and  very  cedema- 
tous ;  the  cortices  showed  grey  patches  and  foci, 
but  no  sign  of  caseation. 

Kidneys. — The  left  kidney  showed  on  the  surface, 
as  well  as  in  the  depth  of  the  cortex,  numerous  small 
grey  tubercles.  The  pelvis  of  the  kidney  had  a 
peculiar  gelatinous  appearance. 

The  right  kidney  showed  tubercles  similar  to  those 
in  the  hft. 

Suprarenal  Bodies. — Each  suprarenal  body  pre- 
sented a  few  minute  grey  tubercles  in  the  cortex. 
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Thorax : — 

Heart. — Pericardium  normal.  On  the  endocar- 
dium of  the  right  ventricle  there  were  a  few  minute 
pearly  tubercles  ;  one  was  situated  on  a  chorda 
tendinea. 

Pleura. — Parietal  pleura  was  normal. 
There  was  one  small  pinhead-sized  tubercle  on  the 
caval  fold  of  pleura. 

Lungs. — The  lungs  were  very  congested,  and  packed 
with  little  tubercles  similar  to  those  in  the  liver. 
The  small  anterior  lobes  on  the  right  side  showed 
large  areas  of  consolidation  ;  in  the  other  lobes  there 
was  an  occasional  consolidated  lobule. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  moderately  enlarged,  firm,  and  greyish  yellow 
on  the  surface  :  on  section  the  cortex  was  in  a  state 
of  early  caseation,  a  fine  yellow  network  permeating 
a  greyish  translucent  tissue. 

Other  glands  in  the  dorsal  mediastinum,  and  the 
bronchial  glands,  were  enlarged  and  in  a  similar 
condition. 

The  infra-tracheal  glands  were  similar,  but  not 
quite  so  advanced. 

Larijnx,  Trachea,  Bronchi. — Normal. 

Tonsils. — Showed  a  few  minute  greyish-white  points, 
and  there  were  a  few  opaque  foci  in  the  pharyngeal  mucous 
membrane. 

Phari/ni. — In  the  corrugated  mucous  membrane  in  the 
vault  of  the  pharynx  there  were  numerous  small  opaque 
tubercles. 

Intestines. — In  the  long  Peyer's  patch  there  were  some 
very  minute  greyish  white  pin-point  foci  under  the  mucous 
membrane  ;  none  were  visible  in  any  other  part  of  the 
ntestine. 


SuhmaxMary  Glands,  Pharyngeal  Glands,  Parotid 
Glands,  Precrural  Glands,  Pvdic  Glands.  Popliteal  Glands, 
Gluteal  Glands,  Ischiatic  Glands,  Iliac  Glands,  Gastric 
Glands,  Mesenteric  Glands,  Colic  Glands.— Contained 
numerous  minute  tubercles,  whicli  were  just  macroseopi- 
cally  visible. 

Axillary  Glands,  Ventral  Mediastinal  Glands. — Showed 
on  the  surface,  under  the  capsule,  minute  specks,  which 
on  section  could  not  be  with  certainty  differentiated  from 
the  surrounding  gland  tissue. 

Celiac  Glands. — Were  slightly  enlarged.  The  cortices 
were  firmer  and  greyer  than  normal,  and  showed  here  and 
there  some  extremely  minute  whitish  foci. 

Lumbar  Glands.  Penal  Glands. — Resembled  the  c celiac. 

Several  haemo-lymph  glands  showed  small  tubercles. 

Bladder,  Eyes,  Testicles. — Normal. 

Microscopical  Examination. 
Tonsil. — A  few  tubercle  bacilli. 

Pharynx,  (Tubercle  in  Corrugated  Mucous  Membrane  of 
Vault  of  Pharynx) :  Numerous  tubercle  bacilli. 

Snfiall  Intestine:  (1)  Tubercle:  (2)  Scraping  from 
mucous  membrane. — No  tubercle  bacilli  seen  in  either. 

Precrural  Gland. — Numerous  tubercle  bacilli. 

Haemo-li/mph  Gland) 

Portal  Gland     -     -J  Very  numerous  tubercle  bacilb. 

Marrow. — No  tubercle  Vjacilli. 
Suprarenal  Body. — Numerous   tubercle  bacilli. 
COMMENT  ON  CALF  244. 

In  this  case  the  inoculation  of  the  culture  into  the 
muscles  was  followed  by  a  more  acute  tuberculosis  than 
in  the  fellow  calf  inoculated  purely  subcutaneously. 

This  may  be  due  to  the  fact  that  muscles  are  more 
vascular  and  less  capable  of  resisting  the  invasion  of 
tubercle  bacilli  than  the  subcutaneous  tissues.  {See  also 
Calf  250.) 
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CALF  320. 

Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  IX. 

Date— September  11th,  1905. 

Dose — 10  milligrammes. 

Weight— 2  qrs.,  17  lbs.    [Age— 8  weeks.] 

Died— October  18th,  1905.    37  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  September  11th,  1905. 

Eleven  days  later  there  was  a  prominent  firm  tumour 
3^  in.  by  3  in.  ;  the  left  prescapular  gland  measured  3  in. 
in  length,  and  a  prepectoral  gland  was  much  enlarged, 
being  about  the  size  of  a  pigeon's  egg. 

Both  the  tumour  and  the  gland  gradually  increased 
in  size  ;  on  October  10th,  1905,  29  daj-s  after  inoculation, 
the  former  measured  about  6  in.  by  4  in.  in  superficial  area 
and  was  very  prominent ;  the  prescapular  gland  measured 
5  in.  in  length  and  the  prepectoral  gland  was  about  the 
size  of  a  bagatelle  ball  ;  there  was  marked  cedema  of  the 
tissue  of  the  neck  at  the  inferior  extremity  of  the  tumour, 
and  of  the  dewlap.  On  this  date  (October  10th)  the  calf 
was  first  noticed  to  be  ill  ;   the  coat  was  rough,  there 


appeared  to  be  some  loss  in  flesh,  the  respirations  were- 
visibly  increased  and  there  was  occasional  cough.  The- 
calf  rapidly  became  worse  ;  the  respirations  increased  ia 
frequency  and  gradually  became  more  and  more  laboured, 
all  the  accessory  muscles  of  respiration  being  brought  into- 
action.  It  died  on  October  18th,  1905,  37  days  after 
inoculation. 

Weights. 

From  September  12th,  1905,  to 
there  was  a  gain  in  weight  of  4  lbs. 
days  the  calf  lost  9  lbs. 

qrs.  lbs. 

September  12th,  1905     -       -       -       -  2  17 

October,  5th,  1905    2  21 

October  18th,  1905         -       -       -       -  2  12 
Lost  in  weight  on  the  original  weight :  5  lbs. 


October  5th,  1905, 
during  the  last  1$ 
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POST-MORTEM  EXAMINATION. 
Carcass.— In  poor  condition. 

Seat  of  Inoculation. — The  local  tumour  measured  5  in. 
by  4|  in.  by  2  in.,  and  weighed  with  the  skin  and  infiltrated 
muscles  1  lb. 

On  section  there  was  the  usual  dense  caseo-necrotic 
tissue  in  the  subcutaneous  tissues,  showing  in  the  centre 
a  series  of  small  irregular  spaces  filled  with  reddish  serous 
fluid.  Under  the  upper  part  of  the  tumour  the  caseo- 
necrotic  tissue  extended  for  a  good  distance  into  the 
muscles,  which  elsewhere  were  fibroid  and  closely  beset 
with  caseous  nodules.  The  skin  was  thickened,  congested, 
and  studded  with  yellow  caseous  tubercles  throughout 
its  whole  thickness. 

Lejt  Prescapular  Gland. —  Weighed  6  ounces  and  mea- 
sured 3f  in.  by  2  in.  by  2  in.  On  section  it  was  composed 
throughout  of  dense  yellow  caseating  tissue. 

In  the  loose  tissues  around  the  lower  part  of  the  tumour 
and  prescapiilar  gland  there  was  a  moderate  amount  of 
oedema  fluid. 

Running  in  the  muscles  between  the  local  tumour  and 
the  rounded  prepectoral  gland  there  was  a  firm  caseous 
cord  the  thickness  of  a  little  finger  ;  the  muscles  around 
it  were  infiltrated  with  caseous  tubercles. 

Prepectoral  Glands. — Cn  th?.  kft  side  the  spherical  pre- 
pectoral gland,  the  size  of  a  walnut,  was  dense  yellow  and 
caseous  throughout,  and  was  embedded  in  a  mass  of 
fibroid  muscular  tissue,  closely  beset  with  yellow  caseous 
nodules  ;  these  nodules  were  arranged  in  lines  which  ran 
parallel  to  the  muscle  fibres. 

The  reniformgland  measured  1|  inches  in  length,  and 
showed  the  greater  part  of  its  cortex  composed  of  firm 
grey  translucent  tissue  in  a  state  of  early  caseation  ;  the 


rest  of  the  gland  was  very  oedematous.  A  pea- sized 
gland,  posterior  to  the  latt«r,  contained  a  froup  of  three 
or  four  small  caseating  tubercles. 

Just  within  the  entrance  to  the  thorax  there  was  a. 
gland  IJ  inches  in  length,  the  cortex  of  which  showed 
moderately  well  advanced  caseation. 

Of  the  p-:cp£cto  al  glanJs  on  the  right  side,  one  was  en- 
larged,  and  showed  part  of  its  cortex  firm  and  caseating ; 
the  others  contained  discrete  tubercles. 

Cervical  Glands. — Along  the  left  side  of  the  trachea, 
there  was  a  chain  of  four  slightly  enlarged  oedematous 
glands,  each  of  which  showed  part  •>f  the  cortex  firm  and 
in  a  state  of  early  caseation.  The  left  superior  cervical 
gland  was  smilarly  affected. 

The  right  cervical  glands  cont;uned  discrete  caseous 
tubercles,  irregular  in  outline. 

Abdomen  : — 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  were  about  twelve  flattened  nodules,  yellow  and 
opaque  in  the  centre,  the  largest  the  size  of  a  wheat 
grain ;  the  lymphatic  fringes  were  congested  and 
slightly  hypertrophied. 

^p^eew.— Weighed  9^  ozs.  The  pulp  contained 
fairly  numerous,  firm,  yellow  caseous  nodules,  ranging 
from  1  to  a  little  over  2  millimetres  in  diameter, 
with  congested  margins. 

2^jt,er.— Contained  moderately  numerous  evenly 
distributed  opaque  greyish-white  tubercles  mostly 
about  1  millimetre  in  diameter  ;  a  few  were  raised 
above  the  surface,  and  on  the  anterior  surface  were 
flattened. 


Gall  Bladder.— Shovied  one  pinhead-sized  tubercle 
under  the  mucous  membrane. 

Portal  Glands. — Were  enlarged,  Q?dematous,  and 
showed  in  the  cortex  caseating  tubercles  closely 
aggregated  together. 

Kidneys. — Were  pale,  and  showed  in  the  cortex, 
on  the  surface  as  well  as  on  section,  numerous  tuber- 
cles, ranging  in  size  from  a  mere  point  up  to  a  little 
over  1  millimetre  in  diameter  :  the  larger  tubercles 
had  opaque  caseous  centres,  in  some  eases  yellow. 

Suprarenal  Bodies. — Normal. 

Thorax  : — 

Heart. — Muscle  and  valves  normal. 

Pericardium. — On  the  internal  surface  of  the 
parietal  pericardium  there  was  a  small  pinhead- 
sized  tubercle. 

Pleura. — The  lymphatic  fringes  along  the  margins 
of  the  ribs  were  congested  in  patches,  and  contained 
small  grey  tubercles. 

The  pleura  covering  the  pericardium  showed 
patches  of  congested  villi,  at  the  base  of  which  a  few 
small  tubercles  v/ere  seen. 

Lungs. — The  cephalic  and  right  middle  lobes  were 
dark  red  and  almost  completely  hepatised :  the 
antero-ventral  portions  of  the  caudal  lobes  were  also 
more  or  less  solid,  whilst  in  the  rest  of  these  lobes 
there  were  diffuse  patches  of  parly  consolidation. 

The  substance  of  the  lung  was  closely  beset  with 
miliary  tubercles  ^^'ith  grc}^  margins  and  caseous 
centres ;  they  were  evenly  distributed,  somewhat 
irregular  in  outline,  and  remained  more  or  less 
discrete ;  some  of  the  sub-pleural  tubercles  were 
flattened  owi.  The  bronchi  in  the  solid  portions 
were  filled  with  yellow  muco-pus. 

Mediastinal  Glands. — The  long  mediastinal  gland 
was  moderately  enlarged,  and  showed  on  section 
in  the  cortex  firm  grey  tissue  in  a  very  early  stage 
of  caseation ;  the  medulla  was  cedematous  and 
deeply  congested. 


The   other   dorsal   mediastinal    glands   and  the 
bronchial  and  intratracheal  glands   were  similarly 
affected,  but  in  the  bronchial  glands  caseation  was 
more  definite  as  a  fine  network. 
Tongue,  Pharynx,  Larynx. — Normal. 
Tonsils. — Each  tonsil  contained  one  or  two  caseous 
miliary  tubercles. 

Alimentary  Tract : 

Trachea.. — The  mucous  membrane  of  the  trachea 
showed  scattered  elongated  raised  ulcerated  caseous 
foci,  congested  around  the  margins. 

Small  Intestine. — The  long  Peyer's  patch  showed 
scattered  pinhead-sized  caseous  tubercles  ;  in  the  rest 
of  the  intestine  they  were  very  sparsely  distributed, 
only  one  or  two  being  found  here  and  there. 

Large  Intestine. — Nomial.  « 

Gastric  Glands,  Colic  Glands. — Contained  discrete 
caseating  tubercles. 

Mesenteric  Glands,  Ileo-Colic  Glands. — Were  nob 
enlarged ;  they  showed  in  the  cortices  discrete 
caseous  tubercles  and  caseous  foci,  the  latter  often 
grouped  together  in  a  nodule  of  translucent  grey  tissue. 

Other  Lymphatic  Glands  : — ■ 

Celiac  Glands. — One  enlarged  coeliac  gland  showed 
the  cortex  grey  and  traiLslucent,  and  speckled  with 
early  caseous  foci ;  other  cceliac  glands  contained 
discrete  irregular  yellow  caseous  foci. 

Renal  Gland. — Resembled  the  enlarged  coeliac. 

Lumbar,  Iliac,  Precrural,  Popliteal,  Gluteal, 
Ischiatic. — Contained  a  varying  number  of  irregular 
yellow  caseous  tubercles,  ranging  up  to  2  millimetres 
in  diameter  ;  in  no  gland  were  they  very  numerous. 

Pndic,  Ventral  Mediastinal,  Mastoid,  Parotid, 
Submaxillary,  Axillary,  Bight  Prescapular. — Con- 
tained a  varying  number  of  irregular  yellow  caseous 
tubercles,  ranging  up  to  2  millimetres  in  diameter  ; 
in  no  gland  were  they  very  numerous. 
Many  hfemolymph  glands  contained  opaque  miliary 
tubercles. 

Mammary  Gland,  Eyes. — Normal. 
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CALF  324. 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  IX. 

Date— September  11th,  1905. 

Dose — 10  milligrammes. 

Weight — 2  qrs.,  24  lbs.    [Age — 8  weeks.] 

Died — October  15th,  1905.    34  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  September  11th,  1905. 

Eleven  days  later  there  was  a  firm  infiltrating  tumour 
measuring  3^  in.  by  2  in.  ;  the  left  prescapular  gland 
was  nearly  3  in.  in  length. 

On  September  30th,  1905,  the  tumour  attained  its 
maximum,  4  in  by  3  in.  ;  the  prescapular  gland  measured 
3  in.  in  length,  and  subsequently  showed  a  slight  further 
increase  in  size. 

On  October  10th,  1905,  the  calf  was  obviously  ill, 
the  coat  was  rough,   the  respirations  were  increased 


(rate  60  to  64  per  minute),  expiration  ending  in  a  short 
grunt.  The  illness  rapidly  became  more  acute,  and  the 
calf  died  on  October  15th,  1905,  34  days  after  inoculation. 

Weigh  ts. 

There  was  a  slight  increase  in  weight  during  the  first 
week  and  then  a  steady  decline. 

qrs.  lbs. 

September  12th,  1905  -  -  -  -  2  24 
September  19th,  1905  -  -  -  -  3  6 
October  15th,  1905       -       -       -       -    2  17 

Loss  in  weight  on  the  original  weight — 7  lbs. 


Temperature. 

Sefterriber  October 

II  16  21  26  I  6  /I 
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1>0ST-M0RTEM  EXAMINATION. 
Carcass. — Emaciated. 

Seat  of  Inoculation. — The  local  tumour  measured 
roughly  4  in.  by  2|  in.  by  a  little  over  1  in.  On  section 
it  consisted  of  dense  congested  yellow  caseo-necrotic 
tissue,  situated  partly  in  the  subcutaneous  tissues  and 
partly  (the  greater  part)  in  the  muscular.  In  the  sub- 
cutaneous portion  there  was  a  small  cavity,  with  ragged 
walls,  containing  serous  fluid  ;  the  skin  was  adherent,  but 
not  infiltrated. 

A  thickened  lymphatic  vessel  extended  from  the  local 
tumour  for  a  short  distance  towards  the  prescapslar 
gland. 

Left  Prescapular  Gland. — Measured  3  in.  by  2  in.  by 
1|  in.,  and  weighed  3|  ozs.  The  greater  part  of  the  cortex 
-was  composed  of  the  usual  dense  caseated  tissue  ;  a 
•  .small  portion  of  the  cortex  near  the  hilum  showed  discrete 

How  tubercles. 

Right  Prescapular  Gland. — In  the  right  prescapular 
gland  tubercles  were  moderately  numerous. 

Left  Prepectoral  Glands. — The  rounded  prepectoral, 
th3  si/e  of  a  pea,  showed  part  of  the  cortex  caseous,  the 
Test  of  the  substance  congested  and  oedematous. 

The  kidney-shaped  prepectoral  gland  contained  a 
caseating  mass  replacing  about  one-third  of  the  sub- 
stance. 

Just  within  the  entrance  of  the  thorax,  on  the  left  side, 
there  was  a  large  gland  the  size  of  a  pullet's  egg,  composed 
of  greyish  red  tissue,  mottled  with  yellow  caseous  patches 

Right  Prepectoral  Glands. — The  right  prepectoral  glands 
contained  a  few  small  caseous  tubercles. 

Cervical  Glands. — The  csrvical  glands  on  both  sides 
showed  small  caseous  tubercles,  irregular  in  outline. 


Abdomen  : — 

Peritoneum. — There  was  a  small  amount  of  serous 
fluid  in  the  peritoneal  cavity. 

Omentum. — No  tubercles  seen. 

Spleen. — Not  enlarged  (weight  4  ozs.).  Showed 
on  section  a  moderate  number  of  spherical  yellow 
caseous  miliary  tubercles. 

Liver. — Normal  in  general  appearance.  Contained 
fairly  numerous  minute  grey  tubercles  with  opaque 
white  centres  ;  there  were  also  a  few  larger  tubercles 
up  to  1  millimetre  in  diameter,  with  yellow  centres. 

Gall  Bladder.—There  was  one  small  yellow  tubercle 
under  the  mucous  membrane. 

Portal  Glands. — Were  slightly  enlarged  and  oede- 
matous, and  showed  in  the  cortex  irregular  caseating 
tubercles,  in  places  closely  aggregated. 

Kidneys. — Right  kidney  showed  on  the  surface 
sparsely  scattered  tubercles  (twelve  to  fifteen),  the 
largest  about  1  millimetre  in  diameter,  with  caseous 
centres  and  grey  margins. 

In  the  left  kidney  similar  tubercles  were  seen  in 
smaller  number. 

Suprarenals. — The  left  suprarenal  body  contained 
in  the  cortical  zone  a  yellow  caseous  tubercle,  the 
size  of  a  pin's  head. 

Right  suprarenal  normal. 

Thorax  .— 

Heart. — Cavities  filled  with  dark  red  blood  clot  ; 
muscle  substance,  pericardium  and  endocardium 
normal. 

Pleura. — There  was  a  small  amount  of  serous  fluid 
in  the  pleural  cavities. 
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The  parietal  pleura  showed  along  the  margins  of 
some  of  the  ribs  a  few  congested  and  slightly 
h^-pertrophied  lymphatic  fringes  containing  minute 
grey  granules. 

Diaphragm.  ■ — Normal . 

Lungs. — The  lungs  were  heavy.  The  cephalic 
lobes  were  firm,  pinkish  red,  and  almost  completely 
consolidated  ;  the  right  middle  lobe  was  quite  solid, 
and  sank  in  water.  The  antero-ventral  portions  of 
the  caudal  lobes  were  solid,  small  pieces  sinking  in 
water  ;  the  rest  of  the  caudal  lobes  showed  diffuse 
greyish  red  areas  and  several  large  solid  lobules,  dark 
red  in  colour  from  recent  heemorrhage.  The  lung 
tissue  was  closely  beset  with  miliary  caseous  tubercles, 
irregular  in  outline,  which  appeared  to  be  more 
numerous  in  the  solid  than  in  the  crepitant  portions  ; 
in  the  former  they  showed  a  tendency  to  become 
confluent. 

Mediastinal  Glands.— Were  moderately  enlarged, 
and  showed  the  greater  part  of  the  cortex  composed 
of  greyish  red  translucent  tissue,  with  an  irregular 
caseous  network  ;  the  medullae  were  congested  and 
oedematous. 

Bronchial  Glands,  Infralracheal  Glands. — Were 
similarly,  but  a  little  more  severely,  affected. 

The  ventral  mediastinal  glands  showed  a  few  minute 
caseous  tubercles. 

Tongue,  Pharynx,  Larynx,  Trachea. — Normal. 
The  trachea  was  filled  with  froth. 


Tonsils.  — Normal. 

Small  Intestines. — There  were  a  few  minute  caseous 
tubercles  in  the  Peyer's  patches,  chiefly  in  the  ileum  ; 
large  patches  of  mucous  membrane  were  hsemorrhagic. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — Contained  scattered  irregular 
caseous  tubercles. 

Gastric  Glands,  Colic  Glands. — Majority  normal ;  a  few 
showed  caseous  foci. 

Various  Lymphatic  Glands  : — 

Caiiac  Glands. — One  cceliac  gland  showed  part  of 
its  substance  composed  of  grey  tissue,  containing 
early  foci  of  caseation  ;  the  others  contained  a  few 
minute  caseous  foci. 

Renal. — The  renal  gland  contained  fairly  numerous 
irregular  caseating  tubercles,  up  to  1'5  millimetre 
in  diameter. 

Lumbar. — Showed  grey  tubercles,  with  caseous 
centres,  aggregated  into  groups. 

Sacro-Iliac,  Iliac,  Precrural,  Popliteal,  Gluteal 
Ischiatic,  Pudic,  Submaxillary,  Parotid,  Retropharyn- 
geal.— Contained  irregular  caseous  tubercles  in  small 
number,  which  varied  in  size  up  to  about  1  millimetre 
in  diameter. 

Several  haemolymph  glands  contained  small  cas30us 
tubercles. 

Testicles,  Eyes. — Normal. 
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PIG  138. 

SubcutaneDUS  — Inoodation  of  cultu-e  zhrive  l  frDU  the  original  material  of  V^irus  B.  IX.,  through  Guiaea-Pig  1039. 

Date-M^■•ch  •29th,  1903. 

Dos8— I'D  m  llig'-amm"i. 

Weight— 1  qr.  11  lb?.    [Age  13  we3'.<;s.] 

Killed— When  ill,  June  29,  1903.    92  days  after  inoculation. 


Weights. 

March  30th,  1906  - 

April  24th  and  May  15th,  1906 

June  29th,  1906  - 

Gain  in  weight — 9  lbs. 


qr.  lbs. 

-  1  11 

-  1  21 

-  1  20 


POST-MORTEM  EXAMINATION. 

Carcass  in  good  condition. 

Local  Lesio  i. — In  the  subcutaneous  fatty  tissues  near 
the  umbilicus  there  was  a  firm  flattened  tumour,  measuring 
1|  in.  by  Ij  in.  by  \  in.  ;  the  skin  over  it  was  not 
adherent  but  showed  near  one  margin  a  small  opening, 
probably  corresponding  to  the  site  of  entry  of  the  in- 
jection n;edh,  covered  over  by  a  dry  scab  ;  the  open- 
ing was  the  termination  of  a  short  canal,  filled  Avith 
soft  caseous  material,  which  extended  obliquely  to  the 
margin  of  the  tumour.  The  tumour  on  section  was 
composed  of  a  mass  of  tough  yelloAvish  white  caseated 
tissue,  slightly  gritty  around  the  margins  and  beginning 
to  break  down  in  the  centre. 

Around  the  periphery  of  the  tumour  there  was  a  number 
of  discrete  yellow  gritty  pin  head  sized  tubercles. 

Superficial  Inguinal  Glands. — On  the  right  side  one  of 
the  most  anterior  glands  of  the  group,  |  in.  in  length, 
was  hard,  caseo-necrotic  throughout  and  at  one  part 
beginning  to  soften  ;  the  caseous  mass  could  be  readily 
shelled  from  the  capsule  surrounding  it  and  when  re- 
moved showed  a  yellow  and  mulberry-like  surface  ;  in- 
ternally the  mass  had  a  pinkish  somewhat  translucent 
appearance  and  was  penetrated  by  a  fine  opaque  whitish 
network,  in  places  perceptibly  gritty  ;  from  the  margin 
of  this  gland  a  short  thick  caseous  cord  extended  in 
an  anterior  direction.  Another  gland,  the  same  size 
as  the  latter,  was  partly  caseous.  A  third  gland  was 
penetrated  by  an  irregular  coarse  yellow  network,  whilst 
all  the  others,  little  if  at  all  enlarged,  contained  small 
irregular  yellow  patches  of  caseation. 

On  the  left  side  two  glands,  each  an  inch  long,  were 
■caseous  practically  throughout,  resembling  in  structure 
the  caseous  gland  on  the  right  side  ;  a  number  of  smaller 
glands  showed  on  section  small  irregular  patches  and 
foci  of  caseation. 

Precrural  Glands. — The  right  precr  ral  gland  showed 
in  the  cortex  three  or  four  irregular  caseous  nodules, 
up  to  2'5  mm.  in  diameter. 

In  the  position  of  the  left  precrural  gland  there  was  a 
group  of  small  separate  glands  each  of  which  contained 
yellow  caseous  nodules  similar  to  those  in  the  right 
precrural  gland  ;  all  these  nodules  were  just  perceptibly 
gritty. 

Iliac  Glands. — On  the  right  side  one  gland,  1|-  in.  in 
greatest  diameter,  was  indurated  and  extensively  caseated  ; 
two  smaller  glands  were  caseous  throughout ;  two  others 

■contained  small  yellow  caseous  patches  ;    the  caseous 

Areas  in  all  these  glands  showed  slight  calcification. 
On  the  left  side  there  was  a  group  of  six  slightly  enlarged 

glands  which  showed  on  section  irregular  coarse  yellow 

streaks  of  caseation. 

The  Lumbar  Glands  on  each  side  were  slightly  enlarged 
and  showed  irregular  yellow  caseous  patches  containing 
early  feci  of  calcification. 

Thorax. 

There  was  no  fluid  in  the  pleural  cavitie.s. 

l,urgs. — The  ventral  portions  of  the  left  lung  were 
slightly  adherent  to  the  chest  wall ;  the  rest  of  the  lung 
was  free  from  adhesions. 

The  lobes  of  the  lungs  on  each  side  were  closely  united 
together. 


The  cephalic,  right  midd' '  and  an tero- ventral  portions 
of  th"  -^aud^l  !oj'5  were  firm  and  quite  sohd  ;  the  small 
anterior  lobes,  and  the  thin  ventral  parts  of  t'.i  ■  caudal  were 
very  irregular  and  nodular  on  the  surface  ;  on  section 
the  consolidated  parts  were  found  to  be  divided  into 
lobules  by  trabeculse  of  fibrous  tissue  ;  the  majority  of 
these  lobules  were  composed  throughout  of  firm  trans- 
lucent tissue  beset  with  irregular  yellow  foci  of  various 
sizes,  some  softened  ;  many  of  the  lobules  contained  ir- 
regular cavities  filled  with  very  tenacious  cxseo-pus, 
whilst  in  others  all  the  solid  tissue  was  completely 
converted  into  caseo-pus. 

Tne  posterior  parts  (slightly  more  than  half)  of  the 
caidil  lob.^s  were  crepitant  and  beset  with  evenly 
distributed  shotty  caseous  tubercles  ranging  in  size  from 
a  millet  seed  to  a  hemp  seed  ;  the  tubercles  were  slightly 
gritty  from  calcification  and  had  thin  fibrous  capsules 
from  which  the  caseous  material  could  be  readily  shelled  ;  ■ 
there  were  besides  a  few  larger  grey  translucent  nodules 
containing  caseous  points.  The  fringes  around  the 
margins  of  the  caudal  lobes  were  shghtly  hypertrophied 
and  contained  a  few  small  hard  tubercles. 

The  Bronchial  Glands  were  much  enlarged.  The 
glands  on  the  left  side  were  dense  yellow  and  caseous 
practically  throughout.  On  the  right  side  the  gland 
in  front  of  the  bronchus  to  the  cephalic  lobe  was  irregu- 
larly caseated  ;  the  one  anterior  to  the  main  bronchus 
was  caseous  almost  throughout ;  all  these  glands  were 
slightly  gritty  from  calcification. 

An  intertraclieo -bronchia',  g  and  contained  discrete 
soft  yellow  caseous  nodules,  up  to  a  hemp  seed  in  size. 

Two  small  Dorsal  Mediastinal  Glands  contained  caseous 
nodules. 

Pleura. — There  was  slight  hypertrophy  of  the  con- 
nective tissue  fringes  along  the  margins  of  some  of  the 
ribs  and  around  the  margins  of  the  tendon  of  the  dia- 
phragm ;  here  and  there  a  small  hard  tubercle  could  be 
felt. 

Heart  and  Pericardium. — Normal. 

The  Sternal  Glands  were  enlarged  and  adherent  together. 
On  section  they  were  composed  throughout  of  firm 
caseated  tissue,  slightly  gritty  from  calcification ;  the 
capsules  were  slightly  thickened. 


Abdomen. 


Omentum. — Normal. 


The  Peritoneum  covering  the  diaphragm  on  the  right 
side,  showed  a  number  of  small  shghtly  raised  semi- 
transparent  nodules  ;  on  the  left  side  of  the  diaphragm 
the  peritoneum  was  slightly  roughened. 

Spleen — Not  apparently  enlarged,  showed  on  the  surface 
moderately  numerous  yellow  projecting  nodules  ranging 
in  size  from  a  millet-seed  to  a  hemp  seed  ;  on  the  surface 
of  the  capsule  about  the  hilum  there  were  numerous 
minute  transparent  granules,  some  congested.  On 
section  caseous  nodules  were  evenly  distributed  through- 
out the  pulp  ;  the  nodules  were  friable,  slightly  gritty 
from  calcification  and  were  surrounded  by  dehcate  fibrous 
capsules. 

A  gland  in  the  gastro-splenic  omentum  contained 
a  few  caseous  points. 

Liver. — The  capsule  on  the  anterior  surface,  particu- 
larly of  the  left  lobe,  showed  numerous  long  dehcate 
strands  of  connective  tissue  ;  evenly  distributed  through- 
out the  substance  were  numerous  caseous  tubercles, 
similar  to  those  in  the  spleen,  the  largest  the  size  of  a 
millet  seed. 

Portal  Glands. — In  the  small  omentum  there  was  ^ 
group  of  enlarged  glands,  the  size  of  a  hen's  egg,  which 
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on  section  were  composed  practically  throughout  of 
firm  yellowish  slightly  gritty  caseated  tissue. 

Caiiac  Glands. — One,  1|  in.  in  length,  showed  the 
substance  extensively  replaced  1  y  yellow  caseous 
coalescing  nodules,  containing  in  the  centre  opaque  whitish 
foci  of  calcification  ;  another  gland,  the  size  of  a  kidney 
bean,  contained  discrete  caseous  nodules  (.3  mm.)  in  the 
cortex  ;  several  small  glands  showed  small  patches  of 
caseation. 

The  Left  Kidney  showed  one  minute  tubercle  with  an 
opaque  yellow  centre. 

The  Right  Kidney  and  Sujirarenal  Bodies  were  normal. 

Tonsils,  Tongue  and  Pharynx. — Normal. 

Larynx. — The  vocal  chords  were  in  close  opposition  and 
it  was  only  with  difficulty  that  the  tip  of  the  finger  could 
be  inserted  into  the  glottis — on  account  of  great  rigidity 
of  the  thyroid  cartilages ;  respiration  had  apparently 
been  carried  on  solely  through  a  narrow  aperture  be- 
tween the  arytenoid  cartilages,  (during  life  the  pig  was 
unable  to  squeal  and  became  breathless  and  cyanoscdon 
exertion.) 

The  Trachea  was  very  small. 

The  Mucous  Membrane  of  the  Larynx  and  Trachea  was 
normal. 


The  Pharyngeal  Glands  were  enlarged  and  showed  on 
section  irregular  patches  and  coarse  streaks  of  yellow 
caseation. 

The  Superior  and  Mid  Cervical  Glands  and  one  Loiver 
Cervical  Gland  showed  an  earlier  stage  of  caseation. 

The  Right  Prescapular  Gland  showed  three  soft  caseous 
nodules.    The  left  was  normal. 

Stomach  and  Intestines. — Normal. 

The  Mesenteric  and  Ileo-colic  Glands  were  not  apparently 
enlarged  ;  all  contained  yellow  friable  caseous  nodules, 
some  in  good  number,  ranging  in  size  up  to  that  o'  a 
hemp  seed  ;  one  of  the  glands  in  the  anterior  part  of  the 
mesentery  was  partly  caseous. 

Colic  Glands. — Several  contained  irregular  caseous 
nodules. 

The  Thymus  Gland  was  very  large  ;  it  showed  on 
section  three  firm  caseous  gritty  nodules,  the  smallest  the 
size  of  a  millet  seed,  the  largest  that  of  a  large  pea. 

Microscopical  Examination. 

A  few  tubercle  bacilli  were  found  in  a  smear  made  from 
a  nodule  in  the  thymus  gland. 


77. 
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VIRUS  B  X. 

Jtine  23,  1904. 


MESENTERIC  GLANDS. 


The  specimens  were  obtuined  from  a  calf  which  before  being  killed  appeared  healthy  and  well 
nourished.  The  autopsy  revealed  tubercidosis  of  the  pefitoneum,  particularly  on  the 
diaphragm,  of  the  pleura,  of  the  lungs  and  spleen  {only  slight),  and  of  all  the  lymphatic 
glands.  The  mesenteric  glands  from  which  the  culture  used  for  experiment  ivas  derived, 
were  not  obviously  enlarged,  but  contained  yellow  calcareous  nodules. 


77 
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CALF  260. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  X.  through  Guinea-pig  1070. 

Date— April  19th,  1905. 

Dose — 50  milligrammes. 

Weight— 3  qrs.  16  lbs.    [Age — 11  weeks.] 

Died— May  24th,  1905.    35  days  after  inoculation. 


'Clinical  History. 

^  The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  "neck  on  April  19th,  1905.  Thirteen  days  later  there 
was  a  slightly-raised,  firm.'pear-shaped  tumour,  measuring 
6  in.  from  above  downwards,  and  4  in.  in  greatest  breadth  ; 
the  left  prescapular  gland  was  4  in.  in  length,  and  a  pre- 
pectoral  gland  was  about  the  size  of  a  walnut.  There  was 
slight  oedema  of  the  dewlap. 

On  May  10th,  1905,  three  weeks  after  inoculation,  the 
tumour  was  thicker  but  had  not  increased  in  area  ;  the 
prescapular  gland  measured  4i  in.  in  length  ;  the  general 
condition  of  the  animal  was  fair. 

On  May  19th,  1905,  the  calf  had  become  obviously  ill  ; 
the  rate  of  respiration  was  much  increased  (70  per  minute), 
there  was  occasional  cough,  and  the  animal  appeared  to 
be  losing  flesh. 


The  respiration  continued  very  frequent,  and  became 
more  and  more  embarrassed  ;  all  the  accessory  muscles 
of  respiration  were  brought  into  action,  expiration 
ending  in  a  short  grunt.  Very  little  food  was  eaten  on 
account  of  the  rapid  breathing,  and  the  calf  became 
appreciably  thinner  ;  during  the  last  2  or  3  days  there  was 
marked  weakness.  The  calf  died  on  May  24th,  1903,  35 
dskys  after  inoculation. 

Weighis. 

There  was  a  steady  decline  in  weight : — 

qrs.  lbs. 

April  20th,  1905  -  -  -  -  3  16 
May  10th,  1905  ....    3  9 

May  18th,  1905  -  -  -  -  2  25 
May  24th,  1905  -       -       -       -    2  21 

Loss  in  weight. — 23  lbs. 

Average  loss  per  week. — 4-6  lbs. 


Temperature. 

Apr/f.  May. 


z 


39 


99i 


POST-MORTEM  EXAMINAITON. 
Carcass. — Emaciated. 

Local  Lesion.— On  the  left  side  of  the  neck  there  was 
a  firm  tumour,  measuring  6  in.  by  3|  in.  by  1|  in.  The 
lower  extremity  extended  into  the  tissues  of  the  neck, 
gradually  tapering.  On  section,  it  showed  between  the 
skin  and  muscles  caseo-necrotic  tissue  of  the  usual  type, 
■one  inch  in  greatest  thickness.  In  the  upper  part  of 
this  tissue  there  was  a  series  of  irregular  communicating 
spaces  filled  with  serous  fluid.  The  skin  was  adherent, 
and  infiltrated,  mainly  in  its  deeper  layers  ;  the  muscles 
attached  to  the  tumour  were  oedematous,  and  studded 
with  caseous  tubercles. 

Left  Prescaptilar  Gland— Measnred  3|  in.  by  2  in.  by  1|  in 
On  section,  the  cortex  consisted  throughout  of  dense, 
opaque,  pinkish  yellow  caseated  tissue. 

Right  Prescapular  Gland. — Contained  numerous  discrete 
■caseating  tubercles. 

Left  Prepectoral  Glands. — The  spherical  gland  measured 
2  centimetres  in  diameter,  and  consisted  throughout  of 
very  dense  yellow  caseous  tissue.  The  kidney-shaped 
gland  was  slightly  enlarged,  oedematous,  and  contained 
about  half  a  dozen  caseous  tubercles  ;  a  small  gland  near 
the  latter  appeared  normal. 

Cervical  Glands.— A  left  upper  cervical  gland,  the 
size  of  a  filbert,  was  indurated,  yellow,  and  caseating 
throughout  (change  not  so  advanced  as  in  prescapular). 
A  small  gland  under  the  left  scalenus  was  oedematous 


and  closely  beset  with  caseous  foci.  Other  cervical 
glands  on  the  left  side  and  the  right  cervical  glands  con- 
tained discrete  caseating  tubercles. 

Abdomen  : 

Omentum. — On  the  inferior  surface  there  were 
fairly  numerous  loosely  attached  lenticular  nodules 
up  to  2  millimetres  across ;  some  of  the  nodules 
were  deeply  hsemorrhagic. 

Parietal  Per/toneMm.— Normal. 

Spleen. — Enlarged  and  firm  (weight  16  ozs.) 
packed  wth  yellow  caseating  nodules  ranging  up 
to  about  1-5  millimetre  in  diameter. 

Liver. — Was  slightly  enlarged,  soft,  and  showed 
pale  areas  of  parenchymatous  degeneration ;  the 
substance  was  crowded  with  small  grey  tubercles 
with  opaque  centres,  ranging  in  size  from  a  mere 
point  to  that  of  a  pin's  heald ;  the  surface  of  the  liver 
felt  slightly  granular. 

Gall  Bladder. — Was  distended  with  bile,  and 
showed  imder  the  mucous  membrane  a  few  caseous 
tubercles,  some  of  which  appeared  to  have  ulcerated. 

Portal  Glands. — Were  enlarged,  oedematous,  and 
contained  in  the  cortices  confluent  grey  masses  in  a 
state  of  early  caseation. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
fairly  numerous  grey  tubercles,  the  largest  the  size 
of  a  millet  seed ;  all  were  opaque  yellow  in  the 
centre. 
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''      In  the  right  kidney  there  were  similar  tubercles. 

Svprarenals. — The  left  suprarenal  body  had  one 
small  grey  tubercle  in  the  cortex.  The  right 
suprarenal  appeared  normal. 

Thorax  : 

The  tissues  in  the  dorsal  mediastinum  were  cedema- 
tous. 

Pleura. — Along  the  margins  of  the  ribs  there  were 
a  few  minute  grey  tubercles  surrounded  by  deeply 
congested  connective  tissue. 

Diaphragm. — Normal. 

Heart. — In  the  fatty  tissue  at  the  base  of  the  left 
ventricle  there  was  a  shotty  tubercle.  Heart  muscle, 
pericardium,  and  endocardium  normal. 

j  Lungs. — The  cephalic  lobes,  right  middle  lobe,  and 

antero-ventral  portions  of  the  caudal  lobes  were 
extensively  consolidated  (red  hepatisation)  ;  the 
dorsal  borders  remained  crepitant.  The  posterior 
and  dorsal  parts  of  the  caudal  lobes  were  congested, 
and  showed  patches  of  more  recent  consolidation  ; 
\  the  bronchi  in  the  solid  lobes  were  filled  with  yellowish 
j  muco-pus  ;  those  in  the  caudal  lobes  exuded  frothy 
oedema  fluid,  or  in  some  cases  muco-pus.  The 
tissue  of  the  lungs  was  closely  and  evenly  beset  with 
grey  caseating  tubercles,  the  largest  about  1  milli- 
metre in  diameter. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
were  moderately  enlarged  (together  weighed  2h  ozs.). 
On  section  the  cortices  were  composed  of  firm  grey 
tissue,  surrounding  irregular  streaks  and  fot  i  of 
caseation  ;  the  medullary  portions  of  the  glands 
were  congested  and  cedematous. 

The  bronchial,  peribronchial,  and  one  of  the 
infra-tracheal  glands  were  enlarged  and  in  a  similar 
condition.  Two  small  infra-tracheal  glands  con- 
tained numerous  discrete  caseating  tubercles. 

The  ventral  mediastinal  glands  and  two  small 
glands  in  a  fold  of  pleura  near  the  apex  of  the  heart 
also  contained  numerous  tubercles. 

Trachea. — The  mucous  membrane  sho%ved  numerous 
small,  shghtly  raised,  ulcerated  foci,  congested  around 
the  margins  ;  from  the  centre  of  each  focus  a  little  softened 
material  could  be  scraped. 


Plmrynx. — In  the  mucous  membrane  in  the  vault  of  the 
pharynx,  and  in  that  of  the  upper  surface  of  the  soft 
palate,  there  were  a  few  small  tubercles. 

Tonrsils. — Contained  a  number  of  miUary  caseating 
tubercles. 

Intestines. — The  small  intestine  showed  fairly  numerous 
pin-head-sized  caseous  tubercles,  occurring  chiefly  in 
Peyer's  patches,  and  most  numerous  in  the  ileum. 

The  mucous  membrane  in  the  upper  part  of  the  colon 
showed  numerous  grey  elevated  bodies,  the  size  of  pias' 
heads  (no  tulxjrcle  bacilli  found ;  possibly  normal  or 
slightly  enlarged  folhcles). 

Gastric  Glaixds,  Mesenteric  Glands,  Colic  Gland?.— 
Contained  numerous  discrete  caseous  tubercles ;  the 
glands  in  the  posterior  part  of  the  mesentery  being  the 
most  severely  affected. 

Bladder. — There  was  a  minute  congested  j^ellow  tubercle 
under  the  mucous  membrane. 

Ei/es,  Testicles. — Normal. 

Various  Lymphatic  Glands  : 

Codiac. — Were  slightly  enlarged  ;  the  cortex  of 
one  was  firm  and  grey,  and  studded  with  yellow  foci  ; 
in  the  others  there  were  numerous  discrete  caseous 
tubercles. 

Lschiatic,  Gluteal,  Popliteal,  Prec.rural,  Piidir, 
Iliac,  lUo-Sacral,  Axillary,  Right  Prepectoral,  Sub- 
maxillary, Parotid,  Retropharyngea' . —  Contained 
numerous  discrete  caseating  tubercles,  ranging  in 
size  up  to  I'o  millimetres  (or  occasionally  2  milli- 
metres) in  diameter. 

Renal,  Lumbar. — Were  crowded  with  confluent 
grey  caseating  tubercle=. 

All  the  htemo-lymph  glands  were  packed  with 
caseating  tubercles. 

Microscopical  Examination. 
Trachea   1    ,r  i  , 

Bladder    \   -^J-oderately  numerous  tubercle  bacilli. 
Gall  Bladder. — Numerous  tubercle  bacilli. 
Heart. — Two  tubercle  bacilli. 
Large  Intestines  (folhcles). — No  tubercle  bacilli. 
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CALF  262. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  X.  through  Guinea-pig  1070 
Date— April  19th,  1905. 
Dose — 50  milligrammes. 

Weight— 1  cwt.  1  qr,  6  lbs.    [Age— 11  weeks.] 

Killed— Very  ill.    June  1st,  1905.    43  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  19th,  1905. 

Thirteen  days  after  inoculation  there  was  a  prominent 
rounded  tumour  measuring  5  in.  by  .3J  in.  in  superficial 
area  ;  the  left  prescapular  gland  was  5  in.  in  length  and 
a  prepectoral  gland  was  slightly  enlarged. 

On  May  10th,  1905,  the  tumour  was  a  little  larger  and 
the  skin  over  the  upper  part  showed  a  minute  opening 
discharging  clear  serous  fluid  ;  there  was  slight  cedema 
of  the  dewlap  ;  the  prescapular  gland  was  about  6  in. 
in  length. 

On  this  date,  three  weeks  after  inoculation,  signs  of 
illness  were  first  noticed  ;  the  coat  was  rough,  there  was 
slight  increase  in  respiration,  and  the  calf  appeared  to 
be  losing  flesh. 

On  May  19th,  1905,  30  days  after  inoculation,  the 
tumour  measured  &^  in.  by  4  in.,  and  was  prominent  and 
firm  ;  the  skin  showed  a  small  ulcer  with  a  caseous  floor  ; 
the  prescapular  gland  was  very  large ;    a  prepectoral 


gland  was  the  size  of  a  marble  ;  the  general  condition  of 
the  calf  was  about  the  same  as  on  May  10th. 

On  May  25th,  1905,  the  respiration  was  more  frequent 
and  had  become  somewhat  laboured,  expiration  ending 
in  a  short  grunt. 

The  calf  gradually  got  worse  and  became  progressively 
thinner  and  weaker. 

It  was  killed  when  very  ill  on  June  1st.  1905.  43  days 
after  inoculation. 

Weight 

There  was  a  steady  decline  in  weight. 

April  20th,  1905  - 

May  2nd,  1905  - 

May  10th,  1905  - 

May  23rd,  1905  - 

May  30th  and  June  1st,  1905  - 
Loss  in  weight. — 1  qr.  6  lbs.] 
Rate  of  loss  per  week. — 5*67  lbs. 


cwt. 

-  1 

-  1 

-  1 

-  1 
•  1 


qrs.  lbs. 


6 
23 
19 
12 

0 


Temperature. 


POST-MORTEM  EXAMINATION. 
Carcass. — Emaciated. 

Local  Lesion.— On  the  left  side  of  the  neck  there  was 
a  tumour  measuring  6  in.  by  4  in.  by  2  in.  On  section 
the  superficial  part  of  the  tumour  {i.e.  that  just  under 
the  skin),  about  an  inch  in  greatest  thickness,  was 
composed  of  yellow  caseo-necrotic  tissue,  containing 
in  the  upper  part  an  irregular  flattened  cavity  or  space, 
crossed  by  soft  fibrous  trabeculsc.  The  cavity  com- 
municated externally,  and  contained  a  small  amount 
of  ofl^ensive  turbid  fluid.  The  deeper  part  of  the 
tumour  consisted  of  dense  fibroid  (muscular)  tissue, 
closely  studded  with  caseous  nodules.  The  skin, 
external  to  the  cavity,  was  infiltrated  with  caseous 
deposit,  fissured  and  necrosed,  and  was  easily  detached 
from  the  underlying  caseated  tissue  :  over  the  rest  of 
the  tumour  the  skin  showed  congested  caseous  tubercles. 

Left  Prescapular  Gland. — Measured  5  in.  by  3^  in.  by 
2i,  and  weighed  12  ozs.  On  section  the  cortex  was  com- 
posed throughout  of  pinkish  yellow  caseated  tissue 
showing  a  few  fine  whitish  streaks  of  early  calcification ; 
the  medulla  was  firm,  fibroid,  and  studded  with  small 
caseous  tubercles  ;  the  capsule  was  thickened. 


Left  Prepectoral  Glands. — The  spherical  gland  was  2 
centimetres  in  diameter,  and  on  section  resembled  the 
prescapular.  The  kidney-shaped  gland  was  much  en 
larged  (5  centimetres  in  length).  On  section  the  cortex 
was  firm,  grey,  translucent,  and  studded  -with  minute  foci 
of  caseation. 

Right  Prescapular  and  right  Prepectoral  Glands. — Con- 
tained numerous  caseating  nodules,  up  to  5  millimetres 
in  diameter. 

Cervical  Glands. — Were  oedematous,  and  contained 
discrete  caseating  nodules. 

Abdomen : 

Omentum. — On  the  inferior  surface  there  were 
about  three  dozen  flattened  nodules,  irregular  in 
outline,  varying  greatly  in  size  ;  the  largest  about 
5  millimetres  across,  the  smallest  the  size  of  a  millet 
seed.  The  nodules  were  yellow  in  the  centre,  and 
some  were  deeply  haemorrhagic. 

Parietal  Peritoneum. — Normal. 

Spleen. — Weighed  8  ozs.  On  section  the  pulp 
contained  numerous  firm  yellow  nodules,  slightly 
grey  around  the  margins,  ranging  from  about  2  to  4 
millimetres  in  diameter. 
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Liver. — Was  pale.  On  the  surface  numerous  nodules 
were  seen  ;  many  of  these  were  situated  just  under 
the  capsule,  or,  projected  slightly,  whilst  others  were 
raised,  flattened,  and  had  overhanging  margins  ;  the 
largest  were  about  3  millimetres  in  diameter.  On 
section  the  substance  of  the  liver  was  beset  with 
tubercles  ranging  in  size  from  0'5  millimetre  (or  less) 
up  to  2  millimetres  in  diameter.  The  tubercles  on 
the  surface  and  in  the  depth  had  yellow  centres  and 
greyish  margins. 

Gall  Bladder. — There  were  two  or  three  rather  large 
submucous  caseous  tubercles,  and  one  erosion  of  the 
mucous  membrane. 

Portal  Glands. — Were  much  enlarged  ;  they  showed 
in  the  cortex  firm  grey  tissue  in  a  state  of  early  casea- 
tion (they  resembled  the  mediastinal  glands,  but 
were  not  quite  so  advanced  in  caseation). 

Kidney. — The  left  kidney  showed  on  the  surface 
about  three  dozen  tubercles,  ranging  in  size  from  a 
pin's  head  to  a  wheat  grain  ;  all  the  tubercles  had 
yellow  centres  and  grey  translucent  margins,  the 
larger  ones  being  elongated  in  a  radial  direction.  In 
the  depth  of  the  cortex  similar,  but  not  so  numerous, 
tubercles  were  seen. 

The  right  kidney  resembled  the  left. 

8uprarenals. — The  left  suprarenal  body  contained 
three  pin-head-sized  caseating  tubercles  ;  the  right 
contained  one. 

Thorax  : 

Heart. — Muscle  was  flabby  ;  otherwise  normal. 

Pleura. — On  the  mediastinal  pleura  (dorsal  and 
ventral)  there  was  a  number  of  greyish-white  tubercles, 
the  size  of  millet  seeds  ;  similar  tubercles  were  seen 
here  and  there  along  the  margins  of  the  ribs  and  on 
the  pleura  covering  the  pericardium;  in  the  latter 
region  there  were  a  few  larger  ones  resembhng  those 
on  the  omentum.  On  the  pleural  surface  of  the 
diaphragm  there  were  a  few  small  tubercles  ;  these 
were  rather  more  numerous  on  the  right  than  on  the 
left  side,  and  were  arranged  in  little  groups  near  the 
margin  of  the  tendon.  The  loose  tissues  in  the 
dorsal  mediastinum  were  oedematous. 

Lungs. — The  ventral  half  of  the  left  cephalic  lobe, 
the  greater  portions  of  the  right  cephalic  and  middle 
lobes,  and  the  extreme  antero-ventral  portions  of  the 
caudal  lobes,  were  dark  I'ed,  firm  and  solid  ;  the  rest 
of  the  caudal  lobes  were  for  the  most  part  crepitant, 
and  showed  only  here  and  there  a  consolidated 
lobule. 

The  solid  portions  of  the  lung  were  very  closely 
beset  with  nodules,  ranging  up  to  about  2  milli- 
metres in  diameter;  the  nodules  had  yellow  centres 
and  grey,  translucent  margins,  and  had,  in  many 
places,  become  confluent;  those  on  the  sm'face 
caused  projections  under  the  pleiu-a.  In  the  crepitant 
portions  of  the  lungs  the  nodules  were  not  so  numerous 
as  in  the  solid,  and  in  the  caudal  lobes  were  least 
numerous  most  posteriorly ;  they  were  generally 
discrete,  but  here  and  there  groups  of  confluent 
nodules  were  seen.  In  the  fringes  around  the  margins 
of  the  caudal  lobes  there  were  a  few  small  tubercles. 


Mediastinal  Glands,  Bronchial  Glands. — Were  en- 
larged, weighing  together  10  ozs.  ;  the  dorsal  medi- 
astinal glands  alone  weighed  6^  ozs.  On  section,  the 
cortices  were  firm,  grey,  translucent,  and  mottled 
with  irregular  yellow  patches  and  foci  of  caseation, 
forming  in  places  an  irregular  network. 

Infratracheai  Glands,  Peribronchial  Glands. — Re- 
sembled the  bronchial  and  mediastinal. 

Tonsils. — Contained  each  a  few  caseous  tubercles. 

Pharynx,  Palate,  Tongue. — There  were  several  similar 
tubercles  in  the  corrugated  mucous  membrane  in  the 
vault  of  the  pharynx,  and  one  on  the  upper  surface  of  the 
soft  palate  ;  two  of  the  lymphoid  follicles  on  the  side  of 
the  tongue  were  greatly  enlarged,  ulcerated  on  the  surface, 
caseous,  and  softened  in  the  centre. 

Larynx,  Trachea. — Normal. 

Small  Intestine. — The  long  Peyer's  patch  in  the  ileum 
showed  about  eighteen  yellow,  caseous  tubercles,  the 
largest  the  size  of  a  No.  4  shot;  similar  tubercles  were 
sparsely  distributed  throughout  the  I'est  of  the  intestine. 

Gastric  Glands. — Contained  discrete  caseating  nodules. 

Mesenteric  Glands. — Showed  similar  nodules ;  these 
were  most  numerous  in  the  glands  at  the  posterior  ex- 
tremity of  the  mesentery. 

Ileo-C'olic  Glands. — In  the  ileo-colic  glands  the  nodules 
were  more  numerous  still,  and  were  beginning  to  coalesce. 

Colic  Glands. — Were  enlarged  ;  all  contained  caseating 
nodules. 

Bladder,  Testicles,  Eyes. — Normal. 

Various  Lynifhatic  Glands  : 

Codiac. — One  ccehac  gland  was  composed  practically 
throughout  of  firm,  grey  tissue,  showing  irregular 
patches  of  caseation.  Other  coeliac  glands  were 
beset  with  caseating  nodules  up  to  2  millimetres  in 
diameter. 

Popliteal,  Gluteal,  Precrural,  Pudic,  Iliac,  Sacro- 
iliac, Submaxillary,  Parotid,  Eetropharyngeal,  Axillary, 
Ventral  Mediastirml.- — Contained  numerous  discrete 
caseating  nodules,  ranging  in  size  up  to  o  millimetres 
in  diameter  ;  the  nodules  were  generally  irregular  in 
outline,  and  not  definitely  circumscribed. 

Lumbar  Glands,  Renal  Glands.- — Were  closely 
beset  with  caseating  nodules. 

All  the  haemolymph  glands  were  enlarged,  and 
contained  caseating  nodules,  their  tissue  being 
almost  completely  replaced. 


Microscopical  Examination. 
Tongue. — A  few  tubercle  bacilli. 


Tonsil   -    -  - 
Suprarenal  Body 


'j     Numerous  tubercle  baciUi. 
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VIRUS  B  XI. 

July  12,  1904. 
MEDIASTINAL  GLANDS. 

The  mediastinal  glands  of  an  adult  cow  were  slightlij  enlarged,  and  showed  beneath  their  cap- 
sules yelloiv  nodules  and  intermdly  yellow  caseous  gritty  masses  with  foci  of  softening. 
The  left  bronchial  gland' was  affected.  Lungs  and  all  other  organs  ami  glands  were  normal. 
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CALF  232. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XI.  through  Rabbit  66. 
Date — February  8th,  1905. 
Dose — 50  milligrammes. 

Weight— (Febraary  I4th)  1  cwt.  2  qrs.  11  lbs.    [Age— 12  weeks.] 
Killed — VvTien  very  ill.    ilarch  15th,  1905.    35  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  February  8th,  1905. 

A  week  later  there  was  a  swelling  at  the  seat  oi  inocula- 
tion measuring  3  in.  by  2f  in.  ;  the  left  prescapular  glanc" 
was  rather  less  than  3  in.  in  length. 

On  February  21st,  1905,  13  days  after  inoculation, 
the  tumour  was  larger  and  more  prominent ;  the  gland 
measured  4  in.  in  length. 

On  March  8th,  1905,  the  tumour  had  become  almost 
spherical,  measuring  5  in.  in  greatest  diameter,  and 
appeared  to  be  undergoing  softening ;  subsequently 
the  tumour  became  converted  into  a  bag  of  fluid. 

Signs  of  iUness  were  first  noticed  on  Jfarch  2nd,  1905, 
22  days  after  inoculation  ;  the  respirations  were  visibly 
increased  and  the  animal  appeared  to  be  losing  flesh. 

The  illness  rapidly  became  more  acute  ;   the  respira- 


tions increased  in  frequency,  the  appetite  diminished  and 
the  calf  became  progressively  thinner  and  weaker. 

It  was  killed  when  very  ill  on  March  15th,  1905,  "^35 
days  after  inoculation. 

'heights. 

b'mm  J^'eoruary  14th,  when  the  calf  was  first  weighed, 
until  the  end  of  the  experiment,  there  was  a  steady  decline 
in  weight. 

cwt.  qrs.  Ibb. 
February  14th,  1905  -  -  -  1  2  11 
February  21st,  1905  -  -  -  1  2  7 
February  28th,  1905  -  -  -  1  2  4 
March  7th,  1905  -  -  -  -  1  1  21 
March  14th,  1905    -       -       -       -    1    1  13 

'  Loss^in'^' Weight. —26  lbs. 
Rate 'of  loss  per  week. — 6*23  lbs. 


T  em-perature. 

febtu(^ry.  March. 
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POST-MORTS  !\I  EXAM  IN  ATIO:^x . 
Carcass. — Emaciated. 

Seat  of  hioculation.— At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  a  soft  fluctuating  tumour 
(5  in.  by  4  in.  by  2|  in),  which  on  section  was  found  to  be  a 
cyst,  with  reddish  yellow  slightly  turbid  serous  contents 
and  caseo-necrotic  walls,  very  irregular  and  shreddy 
internally.  The  skin  over  the  tumour  was  closely  ad- 
herent, thickened,  and  studded  with  congested  yellow 
tubercles. 

The  muscles  between  the  local  tumour  and  prescapular 
gland  showed  several  small  tubercles  ;  there  was  also  a 
slightly  thickened  caseating  lymphatic  vessel. 

Left  Prescapular  Gland.— Meaauved  4^  in.  by  2J  in.  by  ll 
in.,  and  weighed  7  ozs.  On  section  it  was  partly  composed 
of  dense  pinkish-yellow  caseo-necrotic  tissue,  and  partly 
of  grey  translucent  tissue  closely  studded  with  caseous 
foci. 

Left  Prepectaral  C?Zawds.— Showed  caseating  nodules 
2  to  3  millimetres  in  diameter. 

Right  Prcscajnilar  and  Right  Prepectoral  Glands.— Con- 
fined discrete  caseating  nodules,  1-5  to  3  miUimetresin 
diameter. 

Cervical  Glands.— A  lower  cervical  gland  on  the  left  side 
was  enlarged,  and  consisted  throughout  of  grey  trans- 
lucent tissue  studded  with  caseous  foci. 

The  left  mid  cervical  glands  and  the  cervical  glands  on 
the  right  side  of  the  neck  were  slightly  enlarged,  and  beset 
with  discrete  caseating  nodules. 


Near  the  left  mastoid  process  there  was  a  hard  gland 
which  measured  1|  in.  by  1 J  in.  by  1  in.,  and  on  section 
consisted  throughout  of  dense  yellow  caseated  tissue. 
(The  reason  why  this  gland  was  so  extensively  caseated 
was  because  the  local  tumour  was  situated  much  nearer 
the  angle  of  the  jaw  than  usual.) 

In  close  proximity  to  the  above  gland  there  was  a  large 
soft  gland,  which  was  closely  beset  with  discrete  caseating 
nodules. 

Abdomen  : 

Omentum. — Showed  on  its  inferior  surface  numerous 
flattened  caseating  nodules,  ranging  in  size  from  a 
pin's  head  to  a  split  pea  ;  many  were  loosely  attached 
to  the  membrane,  and  were  deeply  hemorrhagic  ; 
others  occurred  in  small  clusters. 

Similar  nodules  were  seen  on  the  parietal  peritoneum 
near  the  spleen,  and  on  the  peritoneal  surface  of  the 
diaphragm  there  were  several  large  clusters. 

Spleen.— Was  enlarged  (weight  1  lb.  5  ozs.).  On 
the  convex  surface  there  were  several  groups  of 
nodules  similar  to  those  on  the  peritoneum  ;  on 
section  the  pulp  was  packed  with  flrm  nodules, 
mostly  about  2-5  millimetres  in  diameter. 

Liver. — Was  enlarged  and  soft ;  the  substance 
was  closely  beset  with  grey  nodules,  slightly  opaque 
in  the  centre,  ranging  in  size  from  1  to  about  2-5 
millimetres  in  diameter  ;  on  the  surface  many  of  the 
nodules  projected  under  the  capsule,  those  on  the 
convex  surface  being  flattened  out,  whilst  those  on 
the  concave  were  prominent  and  rounded. 


Gall  Bladder.— 'Normal. 

Portal  Glands. — Were  greatly  enlarged.  They 
showed  in  the  cortices  confluent  masses  of  firm 
transhicent  tissue  studded  with  caseous  foci. 

Kidneys  — The  left  kidney  showed  on  the  surface 
about  two  dozen  grey  tubercles  ranging  in  size  from 
a  pin's  head  to  that  of  a  millet  seed  ;  the  majority 
of  the  tubercles  were  spherical,  but  some  extended 
for  some  distance  into  the  cortex  ;  in  the  depth  of 
the  cortex  only  a  few  tubercles  were  seen. 

The  right  kidney  showed  about  the  same  number 
of  tubercles  as  the  left. 

Suprarenal  Bodies. — The  left  suprarenal  liody 
showed  in  the  cortex  one  grey  tubercle  the  size  of  a 
pin's  head. 

Right  suprarenal  body  normal. 

Thora.v  : 

Heart. — ^luscle  and  valves  normal. 

Pericardium. — The  parietal  pericardium  and  the 
pericardium  covering  the  great  vessels  presented 
several  large  clusters  of  nodules,  the  largest  the 
size  of  a  wheat  grain  ;  the  nodules  were  surrounded 
by  velvety  red  vegetations. 

Pleura. — The  parietal  pleura,  the  mediastinal 
pleura,  the  pleura!  surface  of  the  pericardium,  and 
that  of  the  diaphragm,  showed  numerous  nodules 
similar  to  those  on  the  peritoneum  ;  on  the  parietal 
pleura  they  were  situated  along  the  margins  of  the 
ribs,  and  occurred  in  many  places  in  groups  ;  most 
of  the  nodules  were  surrounded  by  a  narrow  fringe  of 
delicate  congested  connective  tissue. 

Lungs. — The  cephalic  lobes,  the  right  middle 
lobe,  and  the  antero-ventral  portions  (one-third)  of 
the  caudal  lobes,  were  heavy,  dark  and  completely 
hepatised  ;  they  were  closely  beset  with  grey  nodules, 
1  to  2  millimetres  in  diameter,  those  under  the  pleura 
causing  slight  projections.  The  nodules  showed  a 
very  slight  amount  of  central  necrosis.  The  bronchi 
in  these  solid  portions  were  filled  with  muco-pus. 
The  crepitant  parts  of  the  caudal  lobes  contained 
tubercles  similar  to  those  in  the  consolidated  lobes, 
but  in  much  smaller  number  ;  many  of  these  tuber- 
cles were  surrounded  by  zones  of  congestion.  In  the 
fringes  around  the  margins  of  the  caudal  lobes  there 
were  a  few  small  tubercles. 

Mediastinal  Glands. — The  dorsal  mediastmal  glands 
i'.  ere  moderately  enlarged  (four  weighed  5  ozs.).  On 
section  they  showed  in  the  cortices  firin  grey  tissue 
'in  a  state  of  eai'ly  caseation. 


Bronchial  Glands,  Peribronchial  .  \Glands. — Were 
considerably  enlarged,  and  on  section  resembled 
the  mediastinal. 

Below  the  trachea,  in  front  of  the  heart,  there  were 
three  enlarged  glands  ;  one  resembled  the  mediastinal, 
the  others  contained  discrete  nodules. 

Tonsils. — In  the  substance  of  each  tonsil  there  wer-- 
a  few  caseating  nodules. 

Tongw  — Several  of  the  Ivmnhoid  follicles  at  the  base 
of  the  tongue  were  enlarged,  but  were  not  obviously 
caseous  (a  smear  preparation  made  from  one  showed 
tubercle  bacilli). 

Plmriinx. — The  corrugated  mucous  membrane  in  the 
vault  of  the  ph.nrynx  showed  numerous  congested  casea 
ting  nodules. 

Trachea. — On  the  mucous  membrane  of  the  trachea, 
near  the  lar3mx,  there  were  some  small  congested  caseous 
ulcer?,  and  on  one  of  the  arytenoid  cartilages  there  was 
a  small  tubercle. 

Siiinll  Intestine. — All  the  Peyer's  patches  in  the  small 
intestine  contained  caseous  tubercles  ;  in  the  long  patch 
in  the  ileum  they  were  very  numerous. 

Large  Intestine. — The  solitary  lymphoid  foll^ck-a  in  the 
large  intestine  were  enlarged  and  caseating,  the  mucous 
membrane  over  them  being  congested. 

Testicles,  Eyes,  Thyroid  Body. — Normal. 

Various  Lymphatic  Glands  : 

Gluteal.  Popliteal,  Precrural,  Pudic,  Iliac,  lleo-Sacral, 
Gastric,  Mesenteric,  Colic,  Ventral  Mediastinal,  Parotid, 
Suhmaxillary,  Retropharyngeal. — All  contained  numer- 
ous chscrete  caseating  nodules,  ranging  from  1-5  to  2-5 
and  3  millimetres  in  diameter ;  some  of  the  glands 
were  appreciably  enlarged. 

Lumbar  Glands,  Right  Renal  Gland. — Were  enlarged, 
and  packed  -^idth  caseating  nodules. 

Ischiatic  Glands. — The  right  ischiatic  gland  con- 
tained one  small  nodule  ;  the  left  gland  was  not 
found. 

Goeliac  Glands. — Resembled  the  portal. 
All  the  hfemo-lymph  glands  contained  caseating 
nodules. 

Microscopical  Examination. 

Trachea. — A  few  tubercle  bacilli. 

Colon. — Numerous  tubercle  bacilU. 

Follicle  at  Base  of  Tonque  "\     .  .     ,  ,      ,  , 
run  I  A  tew  tuljercle  naci  Ii. 

Left  Suprarenal     ■     -    -    -  / 
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CALF  234. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XI.,  through  Rabbit  66. 
Late— February  8th,  1905. 
Dose — 50  milligrammes. 

Age— 10  weeks.    Weight,  February  14th,  1905. 
Died — March  18th,  1905.    38  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  February  8th,  1905. 

Seven  davs  later  there  was  a  firm  swelling  measuring 

4  in.  by  2  in.  by  about  |  in.  ;  the  prescapular  gland  was 
eoiarged  and  measured  3  in.  in  length  ;  a  prepectoral 
was  slightly  enlarged. 

On  March  2nd,  1905,  22  days  after  inoculation  there 
was  a  prominent  elongated  tumour  measuring  6  in.  from 
above  downwards  and  4  in.  in  greatest  width  ;  it  showed 
in  the  skin  over  the  upper  part  a  small  opening  dischargmg 
yellow  serous  fluid ;    the  prescapular  gland  measured 

5  in.  in  greatest  length  and  the  prepectoral  glands  were 
considerably  enlarged ;  the  tissues  between  the  local 
tumour  and  the  glands  were  thickened  and  oedematous. 
The  general  condition  was  fair,  and  the  respirations  were 
not  increased  ;  the  calf,  however,  appeared  to  be  losing 
flesh. 

Shortly  after  this  the  calf  became  obviously  ill ;  the 


respirations  gradually  increased  in  frequency  and  finally 
became  laboured  ;  there  was  marked  loss  in  flesh ;  to- 
wards the  end  of  the  experiment  severe  diarrhoea  set 
in  and  the  calf  became  extremely  weak. 

It  died  on  March  18th,  1905,  38  days  after  the  experi- 
ment began. 

Weights. 

From  February  14th  to  March  14th,  1905  there  was  a 
slow  steady  decUne  in  weight ;  during  the  last  four  days 
the  calf  lost  16  lbs. 


February  14th,  1905 
February  21st,  1905 
February  25th,  1905 
March  Tth,  1905 
March  14th,  1905 
March  18th,  1905 

Loss  in  Weight.— 2\  lbs. 


qrs. 
3 
3 
3 
3 
3 
2 


lbs. 

10 
8 
7 
6 
5 

17 


Temperature. 


f^bruary. 
/5  18 


2S 


MarctJ. 
/o 


/S 


3$ 


x1 


POST-MORTEM  EXAMINATION. 

Garcass. — Very  emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was 
an  elongated  tumour,  measuring  7  in.  vertically,  4i  in. 
from  before  backwards,  and  2  in.  in  thickness  at  the 
upper  part ;  the  inferior  portion  of  the  tumour  gradually 
diminished  in  thickness,  and  curved  round  the  trachea 
in  the  loose  tissues  of  the  neck. 

On  section  the  tumour  was  composed  of  the  usual 
pinkish  yellow  caseated  tissue,  adherent  to  and  infiltrat- 
ing both  skin  and  muscle  :  in  the  upper  part  this  tissue 
was  almost  completely  replaced  by  an  uTegular  cavity, 
3  in.  by  2^  in.  by  1^  in.,  filled  with  slightly  turbid  reddish 
serous  fluid,  and  lined  internally  by  soft  necrotic  tissue, 
masses  of  which  were  loosely  attached  to  the  wall  ;  the 
cavity  communicated  externally  by  a  small  apertme 
through  the  skin,  which  was  covered  with  dried  discharge. 
The  lower  part  of  the  tumour  was  dense  and  firm  through- 
out. 

Between  the  local  tumour  and  the  neighbouring  glands 
there  were  several  thickened  and  caseous  lymphatic 
vessels,  varying  in  thickness  from  that  of  a  crow  quill  to 
that  of  a  redarwood  pencil ;  two  of  these  could  be  traced 
to  the  prepectoral  glands,  and  one  each  to  the  prescapular 
and  a  mid-cervical  gland. 

Left  Prescapular  Gland.— Weighed  7  ozs.,  and  measured 
3f  in.  by  2J  in.  by  2  in.    On  section  it  was  composed 


practically  throughout  of  dense  yellow  caseated  tissue, 
showing  here  and  th'ere  fine  opaque  streaks  and  foci  of 
beginning  calcification.  The  gland  capsule  was  greatly 
thickened. 

Right  Prescapular  Oland. — Was  enlarged  and  congested. 
At  each  extremity  there  was  a  firm  caseous  mass,  and  in 
the  rest  of  the  gland  very  numereous  discrete  caseating 
nodules. 

Left  Prepectoral  Qlands. — Were  much  enlarged.  Two, 
the  size  of  walnuts,  were  caseous  throughout :  two  others 
were  beset  with  caseous  nodules.  The  spherical  prepectoral 
(one  of  the  two  former)  was  found  in  the  midst  of  a  mass 
of  firm  fibroid  tissue,  closely  studded  with  caseous  nodules 

Cervical  Glands. — Along  the  carotid  artery  there  was 
a  chain  of  five  glands,  the  largest  (lying  under  the  extension 
of  the  local  tumour  round  the  trachea)  measured  1^  in.  by 
1  in.  by  |  in.  ;  all  were  hard  and  caseous  throughout, 
with  the  exception  of  the  lowest,  which  showed  a  third 
of  its  substance  caseous,  the  rest  being  studded  with 
caseous  nodules. 

On  the  right  side,  in  the  middle  of  the  neck,  th  re  was 
a  gland  the  size  of  a  filbert,  which  was  practically  caseous 
throughout ;  other  cervical  glands  on  the  right  side  were 
enlarged,  and  beset  with  caseating  nodules. 

Abdomen  : 

Omentum.— The  omentum,  on  its  inferior  surface, 
showed  numerous  lenticular  nodules,  the  largest 
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about  3  millimetres  in  diameter  ;  many  were  loosely 
attached,  and  in  some  haemorrhage  had  taken  place. 
The  nodules  were  slightly  opaque  in  the  centre,  and 
showed  around  their  margins  a  narrow  congested 
fringe  ;  in  the  centres  of  the  polygonal  areas  of  the 
omentum  there  were  also  numerous  small  hard 
granules. 

Parietal  Peritoneum. — Normal. 

Spleen. — Weighed  12  ozs.  On  the  surface  there 
was  one  small  lenticular  nodule  ;  the  pulp  was  crowded 
with  yellow  tubercles,  varying  between  1  andl"5 
millimetre  in  diameter.  (In  the  fellow  calf,  No 
232,  which  lived  a  shorter  time,  the  tubercles  were 
much  larger.) 

Liver. — Was  engorged  with  blood,  but  was  little, 
if  at  all  enlarged.  The  substance  showed  numerous 
evenly  distributed  opaque  tubercles,  varying  in  size 
from  that  of  a  mustard  seed  to  that  of  a  small  shot ; 
many  tubercles  projected  from  the  surface  and 
were  flattened  out,  these  were  generally  larger  than 
those  in  the  depth  of  the  liver,  some  being  the  size 
of  wheat  grains. 

Portal  Glands. — Were  very  large,  weighing  together 
3  ozs.    On  section  they  resembled  the  mediastinal. 

Gall  Bladder. — Under  the  mucous  membrane  there 
was  a  pinhead-sized  yellow  tubercle. 

Kidneys. — Left  kidney  showed  in  the  cortex 
numerous  opaque  grey  tubercles,  ranging  in  size  from 
a  pin's  head  to  a  millet  seed. 

Right  kidney  showed  similar  tubercles. 

Suprarenals. — Left  suprarenal.  In  the  cortex  there 
was  a  small  grey  tubercle. 

Right  suprarenal  normal. 

Tlioraz  : 

Pleura. — The  fringes  along  the  margins  of  the  ribs 
were  here  and  there  congested  ;  on  the  left  side  there 
were  about  half  a  dozen  small  lenticular  nodules  ;  on 
on  the  right  side  there  was  about  the  same  number 
of  nodules,  and  in  the  fringes  along  some  of  the  ribs 
were  clusters  of  pinhead-sized  tubercles. 

On  the  left  side  of  the  tendon  of  the  diaphragm 
there  were  a  few  (less  than  a  dozen)  flattened  case- 
ating  nodules. 

On  the  pleural  surface  of  the  pericardium  there 
were  numerous  caseous  nodules,  mostly  about  the 
size  of  wheat  grains. 

Pericardium. — There  were  several  similar  nodules 
on  the  pericardium  covering  the  great  vessels ; 
these  were  surrounded  by  reddish  velvety  vegeta- 
tions. 

Heart. — Under  the  pericardium,  in  the  muscle  of 
the  right  ventricle,  there  was  a  caseous  tubercle  ; 
there  was  a  similar  tubercle  on  the  surface  of  the 
left  ventricle,  near  the  coronary  artery. 

Heart  muscle  and  valves  normal. 

Lvngs. — The  cephalic  lobes  were  purphsh  red  in 
colour,  and  quite  airless  ;  the  antero-ventral  portion 
of  the  left  caudal  lobe  was  completely  consolidated, 
and  there  were  many  consolidated  lobules  in  the 
rest  of  the  lobe.  The  right  caudal  lobe  showed 
no  large  areas  of  consolidation,  merely  patches  of 
congestion  around  some  groups  of  tubercles ;  the 
bronchi  in  the  solid  lobes  were  filled  with  muco-pus. 

The  lung  parenchyma  was  evenly  and  closely 
beset  ^vith  caseating  tubercles,  ranging  in  size  from 
a  pin's  head  to  a  millet  seed. 

There  were  no  tubercles  in  the  fringes  around  the 
margins  of  the  lungs. 

TJwracic  Glands. — In  the  dorsal  mediastinum  there 
was  a  chain  of  enlarged  glands.  These  on  section 
showed  irregular  yellow  patches  of  caseation,  sur- 
rounded by  pinkish  translucent  tissue. 


The  bronchial,  peribronchial,  and  mira-tracheal 
glands,  were  enlarged,  and  resembled  the  mediastinal. 

The  oesophageal  glands  were  beset  with  caseating 
nodules. 

The  ventral  mediastinal  glands  (above  the  manu- 
brium sterni)  were  deeply  congested,  and  closely 
beset  with  caseating  nodules. 

In  the  fold  of  mediastinal  pleura  at  the  apex  of 
the  heart,  and  in  the  caval  fold  of  pleura,  there  were 
two  glands  which  resembled  the  ventral  mediastinal. 
Tongue. — The  solitary  lymphoid  follicles  along  the 
sides  and  at  the  base  of  the  tongue  were  enlarged,  in- 
durated and  caseating. 

Pharynx. — -There  were  numerous  caseous  tubercles  in 
the  mucous  membrane  of  the  pharynx  and  upper  part  of 
the  oesophagus. 

The  corrugated  mucous  membrane  in  the  vault  of  the 
pharynx  was  packed  with  caseating  nodules,  and  there 
were  several  caseous  tubercles  in  the  mucous  membrane  at 
the  back  of  the  nose. 

Tonsils. — Were  closely  beset  with  caseating  nodules. 
Larynx. — There  were  a  few  small  tubercles  on  the  vocal 
cords. 

Trachea. — Was  filled  with  froth.  The  mucous  mem- 
brane showed  along  its  whole  length  numerous  small 
slightly  raised,  caseous  ulcers,  with  congested  margins. 

Stomach. — On  the  mucous  surface  of  the  stomach  ther& 
were  numerous  proi'ecting  caseating  nodules,  the  largest 
2  "5  millimetres  in  diameter  ;  a  few  nodules  were  felt  under 
the  mucous  membrane. 

Intestines. — The  small  intestine  in  this  calf  was  more 
severely  affected  than  in  any  other  calf  inoculated  with 
50  milligrammes  of  culture  ;  throughout  the  whole  length 
Peyer's  patches  and  mucous  membrane  were  studded 
with  millet  seed -si zed  tubercles  ;  they  were  exceptionally 
numerous  in  the  long  Peyer's  patch,  and  were  not  so 
numerous  in  the  anterior  portion  of  the  duodenum.  The 
mucous  membrane  over  them  was  congested. 

Large  Intestine. — The  solitary  follicles  in  the  large 
intestine  were  slightly  enlarged  and  hardened.  Some 
appeared  to  be  caseating. 

Gastric  Glands,  Mesenteric  Glands,  Ileo-Colic  Glandss 
Colic  Glands. — Were  slightly  enlarged.  Their  cortices 
were  packed  with  confluent  caseating  tubercles.  In; 
some  the  cortex  was  made  up  of  translucent  grey  tissue,, 
studded  with  caseous  foci.  The  serous  membrane  cover- 
ng  the  mesenteric  glands  was  deeply  congested. 

Bladder. — Under  the  mucous  membrane  there   was  a 
pin-head-sized  tubercle. 
Eyes,    Brain. — Normal. 
Various  Lymphatic  Glands  : 

Submaxillary,  Retropharyngeal. — Were  enlarged, 
congested,  ancl  packed  with  caseating  nodules,  which 
in  several  places  were  becoming  confluent. 

Parotid,  Mastoid,  Deep  Cervical,  Ilio-Sacral,  Iliac,. 
Precrural,  Popliteal,  Gluteal,  Ischiatic,  Axillary, 
Right  Prepectoral,  Vertebral. — Were  slightly  enlarged, 
and  closely  beset  with  caseating  nodules,  ranging 
from  1  to  2  or  2 '5  millimetres  in  diameter. 

Cceliac. — Were  enlarged,  and  consisted  throughout 
of  firm  pinkish  grey  tissue,  far  advanced  in  caseation. 

Lumbar,  Renal. — Resembled  the  coehac,  but  were 
not  so  advanced. 

All  the  hiemo-lymph  glands  were  beset  with 
caseating  nodules. 

Microsco pical  Examination. 
Gall  Bladder       -  -\ 

Left  Suprarenal  -  .'-Numerous  tubercle  bacilli. 
Stomach     -       -  J 

Intestine. — Very  numerous  tubercle  bacilli. 
Heart    -  , 

Bladder  (  A  few  tubercle  bacilli. 
Trachea  ) 
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VIRUS  B  XII. 

•July  28,  1904. 


LUNG  AND  MEDIASTINAL  GLAND. 


The  Specimens  were  taken  from  a  hullock  in  good  condition  and  only  two  tuberculous  foci  were 
found  in  the  whole  body.  One  was  a  nodule  in  the  lung,  the  size  of  a  pigeon's  egg, 
filled  with  yellow  caseo-fus.  The  other  was  a  very  enlarged  mediastinal  gland  which 
■was  'packed  with  yellow  gritty  tubercles  and  contained  a  cavity  filled  with  gritty  caseo-pus. 
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CALF  274. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  XII. 
Date— April  29tli.  1905. 
Dose — 50  milligratamea. 

Weight— May  2nd,  1905,  2  qrs.  16  Ib.s.    [Age— 7^  weeks.] 
Died — June  7th,  1905.    39  days  after  inoculation. 


I 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  April  29th,  1905. 

Eleven  days  after  inoculation  there  was  an  oval  firm 
swelling  measuring  Sh  in.  in  length,  2-|  in.  in  breadth  and 
about  fin.  in  greatest  thickness  ;  the  left  prescapular 
gland  was  3  in.  in  long  diameter. 

On  May  19th,  1905,  20  days  after  inoculation,  the  tumour 
attained  its  maximum,  4  in.  by  3  in.  ;  the  tumour  was 
whoUy  subcutaneous  and  the  skin  over  the  central  part 
was  thiimed  and  on  the  point  of  breaking  down ;  the 
prescapular  gland  measured  3^  in.  in  length  ;  the  pre- 
pectoral  glands  were  not  obviously  enlarged.  One  of  the 
lower  cervical  glands  was  enlarged  and  indurated.  The 
calf  seemed  to  be  losing  flesh,  the  coat  was  rough  and  the 
respirations  were  increased  in  frequency. 


The  skin  over  the  centre  of  the  tumour  necrosed  and  a 
deep  fissure  appeared  which  discharged  turbid  fluid ;. 
subsequently  a  slough  separated  and  a  deep  foul-smellin» 
ulcer  was  formed. 

The  calf  graduaUy  became  thinner  and  weaker  and  the- 
respirations  more  frequent  (rate  on  June  2nd  88  J  pec 
minute).  It  was  found  dead  on  the  morning  of  June  7th^ 
1905,  39  nine  days  after  inoculation. 


Weights. 


May  2nd,  1905  - 
May  25th,  1905  - 
June  7th,    1905  -  . 

Gain  in  u'eight.—2  lbs. 


qrs.  lbs 
2  16 

2  25 
2  18 


Temperature, 


POST-MORTEM  EXAMINATION. 
Carcass. — Emaciated. 

Seat  of  Inoculation. — On  the  left  side  of  the  neck  there 
was  a  deep  extremely  foul  excavation,  with  raised  under- 
mined margins  and  dirty  brownish  necrotic  floor,  partly 
covered  by  a  dry  black  slough.  The  ulcer  was  situated 
in  the  upjjer  part  of  the  local  tumour,  from  which  more 
than  two-thirds  of  the  middle  necrotic  portion  had 
sloughed  away.  On  section  through  the  tumour,  which 
measured  4  in.  by  3  in.  by  1  in.,  the  ulcer  was  found  to 
penetrate  down  to  the  muscular  layer.  In  the  lower 
part  of  the  tumour,  between  the  skin  and  muscles,  there 
remained  a  small  mass  of  firm  pinkish  yellow  caseo- 
necrotic  tissue.  The  subjacent  muscles  were  infiltrated 
for  a  short  distance  with  yellow  caseous  tubercles. 

Left  Prescapular  Gland. — Weighed  about  3  ozs..  and 
measured  2f  in.  by  1 J  in.  by  |  in.  On  section  the  greater 
part  of  the  gland  was  composed  of  dense  yellowish  white 
somewhat  translucent  caseated  tissue,  containing 
numerous  opaque  whitish  foci  (of  early  calcification  ?). 
Towards  one  extremity  of  the  gland  there  was  the  usual 
pinkish  yellow  caseo-necrotic  tissue. 

Prepectoral  Glands. — On  the  left  side  the  rounded  pre- 
pectoral,  the  size  of  a  small  pea,  contained  one  pinhead- 
sized  caseous  tubercle.  The  kidney-shaped  gland  was 
slightly  enlarged,  and  contained  from  six  to  eight  yellow 
caseous  tubercles,  the  largest  1 '  5  millimetre  in  diameter. 
The  prepectoral  glands  on  the  right  side  contained  dis- 
crete yellow  caseous  tubercles. 

Cervical  Glands. — One  of  the  lower  cervical  glands  on 
the  left  side  was  much  enlarged  (If  in.  by  1  in.  by  a  little 
over  ^  in.).    On  section  it  consisted  throughout  of  dense 


yellow  caseous  substance,  with  minute  opaque  whitish  gritty 
foci  scattered  throughout.  The  left  upper  cervical  gland, 
the  size  of  a  walnut,  was  similar  on  section  ;  the  gland 
external  to  the  latter  (hyoid  ?)  contained  a  pea-sized, 
firm  caseous  nodule  and  numerous  small  caseous  tubercles. 
Other  cervical  glands  on  the  left  side  and  all  those  on  the 
right  showed  yellow  caseous  nodules  ranging  from  1  to 
about  1*5  millimetre  in  diameter. 
■  A  gland  just  within  the  entrance  to  the  thorax,  the 
size  of  a  broad  bean,  showed  half  its  cortex  dense  yellow 
and  caseous,  and  the  reet  closely  studded  with  caseous 
tubercles. 

Abdomen  : 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  were  about  eighteen  small  flattened  tubercles,, 
(largest  1  -5  millimetre)  several  of  which  were  loosely 
attached  and  haemorrhagic. 

Parietal  Peritoneum. — Normal. 

Spleen.— Q  ozs.  Showed  in  the  pulp  moderately- 
numerous  tubercles,  the  largest  a  little  over  1  milli- 
metre in  diameter,  with  yellow  necrotic  centres  and 
congested  margins. 

Liver. — Was  dark  in  colour  and  full  of  blood.  The 
substance  contained  not  very  numerous  opaque- 
caseous  tubercles,  ranging  in  size  from  a  mere  point 
to  about  1  millimetre  in  diameter. 

Gall  Bladder.— Showed  two  minute  yellow  tubercles, 
under  the  mucous  membrane. 

Portal  Glands.— Were  much  enlarged.  The  cor- 
tices were  firm  and  well  advanced  in  caseation :  the 
medullae  were  soft  and  cedematous. 
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Kidneys. — The  capsules  Avere  very  adherent,  and 
were  with  difficulty  stripped  off ;  the  kidney  sub- 
stance was  pale  and  tough  ;  the  cortical  zones 
appeared  to  be  reduced  in  thickness. 

On  the  surface  of  the  left  kidney  four  grey  miliary 
tubercles  with  caseous  centres  were  seen  ;  a  few 
similar  tubercles  were  found  in  the  depth  of  the 
cortex,  and  one  in  the  medullary  zone. 

On  the  svirface  of  the  right  kidney  there  were  about 
a  dozen  tubercles  ;  on  section  a  few  tubercles  were 
Been  in  the  medulla  ;  none  in  the  deeper  parts  of 
the  cortex. 

Suprarenals. — Tlie  left  suprarenal  body  contained 
a  pinhead-sized  caseating  tubercle  ;  the  right  was 
normal. 

Thorax  : 

Heart. — Normal. 

Pleura.— -On  the  caval  fold  of  pleura  tliere  was 
one  caseous  nodule  the  size  of  a  wheat  grain,  and 
three  or  four  congested  tubercles  ;  no  tubercles  were 
seen  on  any  other  part  of  the  pleura. 

lAings. — The  anterior  lobes  were  extensively  con- 
solidated ;  the  right  cephalic  and  right  middle  lobes 
were  dark  red  and  airless.  The  left  cephalic  lobe 
had  a  few  air-containing  lobules  along  the  dorsal 
border  and  posterior  margin,  and  just  floated  in 
water  ;  in  the  caudal  lobes  individual  nodules  and 
small  groups  of  nodules  were  surrounded  by  dark 
red  zones  or  areas,  irregular  in  outline  ;  those  in  the 
Bntero-ventral  regions  were  very  numerous  and  had 
run  together,  causing  almost  complete  consolidation. 
The  tissues  of  the  lung  were  crowded  with  greyish- 
yellow  caseous  tubercles,  ranging  in  size  up  to  about 
2  millimetres  in  diameter,  majority  about  1  milli- 
metre. The  tubercles  were  kregular  in  outline,  and 
had  in  many  jjlaces  become  confluent.  Many  of 
the  nodules  showed  in  the  centre  a  minute  opaque 
focus  (beginning  calcification  ?) 

3I(diastinal  Glands. — The  caudal  mediastinal  gland 
was  moderately  enlarged ;  the  cortex  was  tLrm, 
yellowish -white  in  colour,  and  well  advanced  in 
caseation,  only  a  small  amount  of  grey  translucent 
tissue  remaining  ;  minute  gritty  foci  were  scattered 
throughout.  Four  small  glands  anterior  to  the  latter 
were  similar,  but  the  whole  of  their  cortices  was 
not  affected.  A  long  gland  above  the  bifurcation 
was  caseating  throughout,  except  tor  a  narrow  band 
of  congested  tissue  along  the  hilum. 

Bronchial  Glands. — Were  similarly  affected. 

The  bronchial  and  mediastinal  glands  together 
weighed  3  ozs. 

One  infra-tracheal  gland  resembled  the  bronchial ; 
another  was  closely  beset  A^dth  confluent  caseating 
nodules. 

Tonsils. — Contained  each  three  or  four  yellow  caseous 
ubercles. 

Tongue. — Several  of  the  follicles  at  the  margins  of  the 
ongue  were  enlarged  and  had  caseous  softened  centres  ; 
it  the  base  of  the  tongue  tliere  was  a  small  caseous  ulcer. 


Pliaripix. — The  corrugated  mucous  membrane  in  the 
vault  of  the  pharynx  contained  numerous  yellow  softened 
tubercles  ;  the  rest  of  the  jiharyngeal  mucous  membrane 
was  congested,  but  showed  no  tubercles. 

Trachea. — The  mucous  membrane  of  the  trachea 
showed  two  minute  grey  tubercles. 

Intestines. — In  the  small  intestine  the  long  Peyer's 
jjatch  was  thickly  beset  with  yellow  caseous  and  softened 
tubercles,  all  about  1  millimetre  or  a  little  over  in  diameter. 
Similar  tubercles  were  seen  in  other  parts  of  the  small 
intestine,  but  these  were  not  so  numerous  as  in  the  long 
patch  ;  they  were  situated  under  the  mucous  membrane 
as  well  as  in  Peyer's  patches. 

In  the  anterior  jiart  of  the  large  intestine  there  were 
fairly  numerous  slightly  raised  yellow  tubercles,  with  soft 
yellow  centres  (enlarged  follicles  ?) 

Mesenteric  Glands. — Were  not  appreciably  enlarged. 
They  felt  firmer  than  normal,  and  showed  in  the  cortex 
numerous  yellow  caseous  foci  (none  larger  than  2  milli- 
metres), irregular  in  outline  ;  the  tissue  surrounding  these 
foci,  especially  in  the  terminal  glands,  had  a  greyish 
translucent  appearance,  as  if  infiltrated  with  cells. 

Colic  Glands. — Several  of  the  colic  glands  were  en- 
larged, and  consisted  practically  throughout  of  firm 
grey  tissue  beset  with  caseous  foci  ;  others  contained 
discrete  caseous  tubercles. 

Gastric  Glands. — Were  closely  beset  with  caseous 
tubercles. 

Eyes,  Thyroid  Body,  Testicles. — Normal. 

Various  Lym'phatic  Glands  : 

Goeliac. — One  was  enlarged,  indurated,  and  showed 
irregular  yellow  caseous  patches  ;  a  second  gland 
contained  numerous  caseating  nodules  ;  two  or  three 
small  glands  contained  small  caseous  tubercles. 

Precrural. — Contained  numerous  discrete  yellow 
caseous  tubercles,  irregular  in  outline,  and  ranging 
up  to  about  1  "5  millimetre  in  diameter ;  in  the  centre 
of  some  of  the  lai'ger  tubercles  a  minute  opaciue 
yellowish  white  focus  was  seen  (beginning  calcifica- 
tion ?) 

Popliteal,  Pudic,  Gluteal,  Iliac,  Ilio-Sacral,  Eight 
Prescapidar,  Axillary,  Ventral,  Mediastinal,  Parotid. 
— Contained  similar  tubercles. 

Renal,  Lumbar,  Suhmnxillary,  Retropharyngeal. — 
Were  rather  more  closely  beset  with  caseous  tubercles, 
all  of  which,  however,  remained  discrete. 

Several  hfemo-lymph  glands  contained  pinhead- 
sized  caseating  tubercles. 

M icroscopical  Exa m i nation. 
Tonsil       -  - 

Phaiynx  (vault)    ^  Numerous  tubercle  bacilli. 
Colon    .    -    -  - 
Small  Intestine  J 

Tongue. — Very  numerous  tubercle  bacilli. 

Suprarenal  Body. — Moderately  numerous  tubercle  bacilli. 
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CALF  276. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Vims  B  XII. 
Date— April  29th,  1905. 
Dose — 50  milligrammes. 

Weight— May  2nd,  1905,  2  qrs.  10  lbs.    [Age— 7^  weeks.J 
Died— May  23rd,  1905. 


Clinical  History. 
[  The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  April  29th,  1905. 

Eleven  days  after  inoculation  there  was  an  elongated 
swelling  measuring  5  in.  by  3  in.  by  1  in.,  which  extended 
into  the  loose  tissues  of  the  neck ;  the  left  prescapular 
gland  measured  3  in. 

The  local  lesion  and  gland  increased  in  size  subsequently, 
but  only  to  a  very  slight  extent. 


The  condition  of  the  calf,  when  inoculated,  was  not 
very  good  ;  during  the  first  three  weeks  of  the  experiment 
there  was  no  change ;  then  the  calf  gradually  became 
thinner  and  weaker,  and  for  twenty-four  hours  before 
death  was  unable  to  rise  from  the  ground  ;  the  respira- 
tions, even  during  the  latter  part  of  the  experiment,  were- 
not  noticeably  increased 


Temperature. 


2^ 


/A 


/9 


41' 


40 


39 


37 
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qrs.  lbs. 
10 
7 
2 
22 


Weights. 

There  was  a  steady  loss  in  weight. 

May  2nd,  1905   -       -       -       -       -  2 

.  May  5th,  1905    2 

May  18th,  1905    2 

May  25th,  1905    1 

Loss  in  weight. — 16  lbs. 

Bate  of  loss  per  week. — 4  •  87  lbs. 

POST-MORTEM  EXAMINATION. 
Carcass. — Greatly  emaciated. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  on  the 
left  side  of  the  neck,  there  was  an  elongated  tumour 
measuring  5  in.  by  3  in.  by  about  1  in.  in  greatest  thick- 
ness. On  section  it  was  composed  of  congested  yeUow 
necrotic  tissue,  infiltrating  to  a  slight  extent  both  skin 
and  muscle  ;  the  tissue  in  the  centre  of  the  upper  part 
of  the  tumour  was  spongy,  and  from  it  could  be  squeezed 
clear,  watery  fluid. 

Left  Prescapular  Gland. — Measured  3  in.  by  If  in.  by 
1  in.  On  section  the  greater  part  of  the  cortex  was 
composed  of  pinkish  yellow  caseated  tissue  ;  a  small 
patch  near  the  hilum  showed  oedematous  glandular  tissue 
containing  discrete  tubercles. 

Left  Prepecioral  Glands. — Were  not  enlarged  nor 
obviously  tuberculous. 

Cervical  Glands. — The  left  upper  cervical  gland,  the  size 
of  a  filbert,  was  indurated,  yeUow  and  caseous  through- 
out ;  a  gland  external  to  the  latter  contained  a  nodule 
in  a  state  of  early  caseation  and  a  few  discrete  tubercles. 


On  the  left  side  of  the  trachea  there  was  a  series  of  four 
enlarged  glands,  the  largest  the  size  of  a  broad  bean,  the- 
smallest  that  of  a  kidney  bean.  These  on  section  showed 
the  greater  part  of  the  cortex  firm,  yellow  and  caseous. 

The  cervical  glands  on  the  right  side  appeared  normal. 

Abdomen  : 

Omentum. — On  the  inferior  surface  there  were 
three  or  four  minute  congested  tubercles. 

Spleen.— Very  small,  weighed  less  than  3  ozs. 
Showed  scattered  throughout  the  pulp  small  grey, 
spherical  bodies,  probably  enlarged  Malphighian 
corpuscles. 

Liver. — At  first  sight  was  normal.  Close  exami- 
nation revealed  a  number  of  extremely  minute 
grey  foci,  just  visible  to  the  naked  eye,  scattered 
throughout  the  substance. 

Portal  Glands.— Were  not  enlarged.  The  cortices- 
of  the  larger  ones  (?  firmer  and  greyer  than  normal) 
contamed  numerous  discrete  greyish -white  foci; 
the  smaller  glands  showed  scattered  greyish-white 
foci. 

Gall  Bladder. — Normal. 

Kidneys.— In  the  cortex  of  each  kidney,  on  the 
surface,  two  or  three  small  grey  tubercles  the  size 
of  mustard  seeds  were  seen. 

Suprarenal  Bodies. — Appeared  normal. 

Thorax  : 

Heart,  Pleura,  Diaphragm.— 'Normal. 
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Lungs. — The  left  lung  was  crepitant  throughout, 
except  for  a  small  irregular  patch  of  consolidation 
in  the  antero-ventral  part  of  the  caudal  lobe.  In  the 
right  lung  the  ventral  flap  of  the  cephalic  lobe  and 
the  greater  part  of  the  right  middle  lobe  was  con- 
solidated ;  in  the  right  caudal  lobe  there  were 
numerous  irregular  dark  red  areas  of  consolidation, 
seen  principally  on  the  external  surface  (the  calf  lay 
chiefly  on  its  right  side  during  the  two  or  three  days 
preceding  its  death).  The  lung  tissue  was  evenly 
lieset  with  numerous  dark  grey  congested  tubercles, 
ranging  in  size  from  a  mere  point  to  about  0'5  milli- 
nietres  in  diameter ;  the  larger  tubercles  showed 
a  faint  indication  of  central  necrosis. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  slightly  enlarged.  On  section  the  cortex  was 
^rmer  and  greyer  than  normal,  and  sho^^■ed  yellow 
foci  of  necrosis,  forming  in  places  a  fine  network  ; 
the  glands  anterior  to  the  latter  showed  more  defi- 
nite caseation. 

The  bronchial  glands  resembled  the  mediastinal, 
except  that  a  few  small  patches  in  the  cortex  of  each 
had  a  normal  appearance. 

The  ventral  m?dia --final  glands  contained  scatt?red 
greyish  white  foci. 

Tongue,  Pharynx,  Tonsils,  Trachea. — Appeared  normal. 

Small  Intestine. — The  long  Peyer's  patch  showed  fairly 
numerous  minute  whitish  foci  under  the  mucous  mem- 
brane ;  other  Peyer's  patches  contained  similar  foci,  but 
in  much  smaller  number,  several  not  containing  any. 
The  patches  in  the  anterior  part  of  the  intestine  were 
closely  studded  on  the  mucous  surface  with  yellow  foci, 
which  could  be  easily  scraped  away  with  the  point  of  a 
scalpel  (secretion  in  the  mouths  of  the  follicles). 

Large  Intestine. — Normal. 

Gastric  Glands. — Appeared  normal. 

Mesenteric  Glands. — Contain  scattered  grey  tubercles, 
some  of  which  were  beginning  to  caseate. 

Colic  Glands. — A  few  of  the  colic  glands  showed  early 
tubercles. 

Various  LymphaHc  Glands  : 

Gluteal  Glands.  Popliteal  Glands,  Precrural  Glarids, 
Pudic  Glands. — Contained  a  few  greyish- white  discreet 
tubercles,  irregular  in  outline. 

Parotid  Glands,  Submaxillart/  Glands. — Contained 
fairly  numerous  pinhead-sized  caseating  tubercles. 

Retropharyngeal  Glands. — Contained  a  few  similar 
tubercles. 

Iliac  Glands,  Ilio-Sacral  Glands,  Lumbar  Glands, 


Real  Glands. — Each  showed  a  few  minute  grey 
tubercles,  slightly  opaque  in  the  centre. 

Coeliac  Glands. — In  one  coeliac  gland  there  were 
grey  tubercles  in  the  cortex,  just  beginning  to  caseate. 
Other  coeliac  glands  were  normal  to  the  naked  eye. 

Right  Prescapular  Gland. — Contained  scattered 
greyish-white  foci. 

Right  Spherical  Prepectoral  Gland. — Contained  a 
congested  grey  tubercle. 

Axillary  Glands. — The  right  axillary  gland  showed 
one  or  two  minute  grey  foci  ;  the  left  axillary  appeared 
normal. 

Minute  grey  points  were  seen  in  several  hfcmo-lyraph 
glands. 

Testicles,  Eyes. — Normal. 

Microscopical  Examination. 

Right  Iliac  Gland)  ^  i      ,    ,  ..i- 

Mesenteric  Gland f^'''^'"'^^  ^""^^''^^ 

Srrudl  Intestine  : — 

1.  Tubercle. — Moderately  numerous  tubercle  bacilli. 

2.  Secretion  in  Mouth  of  Follicle.— tubercle 

bacilli. 

Spleen. — A  few  tubercle  l)acilli. 

Pudic  Gland. — ^loderately  numerous  tubercle  bacilli. 

COMMENT  ON  CALVES  274  AND  276. 

Both  these  calves  were  younger  than  the  majority  that 
have  been  used  for  the  50  milligramme  inoculations,  and 
weighed  rather  less  than  the  normal  for  calves  of  their 
age. 

Calf  276  was  in  a  poor  state  of  health  on  arrival  at 
Walpole,  and  during  the  time  it  was  at  the  farm  before 
inoculation  there  was  no  improvement  in  its  condition  ; 
probably  it  had  not  recovered  from  the  eiifects  of  its 
journey  from  Jersey. 

After  inoculation  it  gradually  became  thimier  and 
weaker,  and  died  before  the  disease  had  time  to  develop 
itself  fully.  The  lesions  produced  were  disseminated 
throughout  the  whole  body,  but  were  very  minut  •  and 
with  difficulty  made  out,  particularly  in  the  liver, 
spleen  and  kidneys,  and  many  of  the  lymphatic  glands. 
Tubercles  were  more  conspicuous  in  the  lungs  than  in  any 
other  organ,  but  thei'e  was  not  a  sufficient  amount  of 
consolidation  to  cause  death  ;  the  consolidated  areas  in  the 
right  lung  were  probably  the  result  of  hypostasis,  seeing 
that  the  animal  lay  chiefly  on  its  right  side  during  the  few 
days  preceding  its  death. 

Calf  27-i  was  also  not  in  a  vigorous  state  of  health  at 
the  time  of  inoculation,  but  was  in  a  much  better  con- 
dition than  Calf  276. 
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VIRUS  B  XIII, 

September  25,  1904. 

MEDIASTINAL  GLAND. 


One  tuberculous  mediastinal  gland  was  tal'en  from  a  four  months'  old  calf  which  Itad  no  other 
sign  of  tubercle.  The  gland,  slightly  enlarged,  showed  yeUow  'points  beneath  the  capsule, 
and  internally  discrete  tubercles  with  yellow  gritty  centres. 
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CALF  268. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XIII.,  through  Rabbit  116. 

Date— April  29th,  1905. 

Dose — 50  milligrammes. 

Weight— 3  qrs,    [Age— 7|  weeks.] 

Died— May  26th,  1905.    27  days  after  inoculation, 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
of  the  neck  on  April  29th,  1905. 

Twelve  days  after  inoculation  there  was  a  rounded 
swelling  4|-  in.  by  3;^  in. ;  the  left  prescapular  gland  was 
enlarged  and  measured  3J  in.  in  long  diameter  ;  a  pre- 
pectoral  gland  was  the  size  of  a  walnut. 

On  May  19th,  1905,  three  weeks  after  inoculation,  the 
tumour  was  more  prominent  and  larger,  measuring 
5  in.  by  3|  in.  in  superficial  area  ;  the  prescapular  gland 
measured  4  in.  in  length  ;  on  this  date  signs  of  illness 
were  first  noticed  ;  the  rate  of  respiration  was  slightly 
increased,  the  coat  was  rough  and  the  calf  seemed  to  be 
losing  flesh. 


days 


On  May  23rd,  1905,  there  was  a  sudden  increase  in 
the  respiratory  rate,  the  breathing  became  verj'  em- 
barrassed and  the  calf  died  on  May  26th,  1905,  27 
after  inoculation. 


Weijhts. 

The  calf  steadily  lost  weight. 


May  2nd,  1905 
May  10th  to  23rd,  1905  - 
May  26th,  1905 
Loss  in  weight — 11  lbs. 


qrs. 
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POST-MORTEM  EXAMINATION. 
Carcass. — Slightly  emaciated. 

Local  Lesion.— On  the  left  side  of  the  neck  there 
was  a  firm  tumour  4^  in.  in  length,  and  3  in.  in 
breadth.  On  removal  and  section  it  showed  between 
the  skin  and  muscles  a  lenticular  mass  of  yellow 
caseo-necrotic  tissue  1  in.  in  greatest  thickness ;  in 
the  upper  half  there  was  a  flat  space,  with  irregular 
necrotic  wall  filled  with  reddish  serous  fluid.  The 
skin  was  thoroughly  adherent  and  infiltrated,  chiefly 
in  its  deeper  layers  ;  at  one  point,  corresponding  to  the 
site  of  entry  of  the  needle,  caseated  tissue  extended  almost 
up  to  the  surface.  The  muscles  were  adherent  and  slightly 
infiltrated. 

Left  Prescapular  Gland. — Weighed  3^  ozs.,  and  measured 
3^-  in.  by  2  in.  by  1|  in.  On  section  the  greater  part  of  the 
cortex  was  composed  of  pinkish-yellow  caseated  tissue, 
the  rest  of  firm,  translucent  tissue  studded  with  caseous 
foci. 

Left  Prepectoral  Glands. — The  spherical  prepectoral, 
the  size  of  a  walnut,  was  dense,  yellow  and  caseous  through- 
out. The  kidney-shaped  gland  was  a-dematous,  and 
contained  a  few  miliary  caseous  tubercles  ;  a  third  gland 
posterior  to  the  latter  showed  one  or  two  small  tubercles. 

A  gland  just  within  the  thorax  on  the  left  side,  f  in.  in 
diameter,  was  very  hard,  and  composed  throughout  of 
yellow  caseated  tissue. 

Cervical  Glands. — The  left  upper  cervical  gland,  the 
•size  of  a  thrush's  egg,  was  indurated  and  caseating  through- 
out (not  so  advanced  as  the  spherical  prepectoral)  ; 
the  gland  external  to  the  latter  showed  miliary  caseous 
tubercles.    A  gland  in  the  middle  of  the  neck,  the  size  of 


a  large  pea,  was  indurated  and  in  a  state  of  early  caseation. 
Other  left  cervical  glands  and  the  right  cervical  glands 
contained  discrete  miliary  caseating  tubercles. 

Abdomen  : 

Omentum. — On  the  inferior  surface  there  were  a 
few  loosely  attached  flattened  tubercles,  the  largest 
2  millimetres  in  diameter  ;  some  were  deeplj'  htemorr- 
hagic. 

Parietal  Peritoneum .  — Normal. 

Spleen. — Weighed  11  ozs.  On  section  the  pulp 
presented  a  coarsely  granular  appearance,  and  was 
crowded  almost  as  closely  as  possible  with  miliar\" 
tubercles,  slightly  yellow  in  the  centre. 

Liver. — Normal  in  colour  and  firmness  :  showed 
evenly  distributed  throughout  the  substance  numerous 
grey  tubercles  ranging  in  size  from  a  mere  speck 
to  about  0'5  millimetre  in  diameter;  some  of  the 
larger  ones  showed  signs  of  central  necrosis. 

Gall  Bladder. — Under  the  mucous  membrane  were 
two  or  three  minute  tubercles. 

Portal  Glands. — Were  enlarged,  and  closely  besefc 
with  grey  miliary  caseating  tubercles,  in  several  places 
aggregated  together  into  small  masses. 

Kidneys. — Each  kidney  showed  in  the  cortex  fairly 
numerous  tubercles  similar  to  those  in  the  liver. 

Suprarenal  Bodies. — There  were  a  few  minute 
pearly  tubercles  in  the  cortex  of  each. 

riiorax  : 

Heart. — There  was  a  pinhead-sized  tubercle  on  the 
pericardium  covering  the  aorta  ;  on  the  endocardium 


of  the  right  ventricle  there  were  one  or  two  minute 
grey  foci.    Heart  muscle  normal. 

Pleura. — One  minute  tubercle  on  the  pleural 
surface  of  the  diaphraam  ;  pleura  was  otherwise 
normal. 

Lvnqs. — Were  heavy  ;  the  cephalic  lobe^,  the  right 
middle  lobe,  the  antero-ventral  portions  of  the  left 
caudal,  and  the  greater  part  of  the  right  caudal, 
were  dark  red  and  consolidated  ;  the  rest  of  the  caudal 
lobes  were  congested,  and  showed  patches  of  more 
recent  consolidation.  The  lung  tissue  was  evenly 
and  closely  beset  with  minute  grey  tubercles,  slightly 
opaque  in  the  centre. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
were  moderately  enlarged.  The  caudal  gland  showed 
the  cortex  closely  beset  with  grey  caseating  tubercles, 
which  in  many  places  had  become  confluent;  the 
glands  anterior  to  the  latter  and  the  bronchial  glands 
consisted  practically  throughout  of  firm  grey  tissue 
containing  a  yellow  network.  An  infra- tracheal 
gland  showed  part  of  the  cortex  tuberculous.  The 
right  bronchial  glands  were  deeply  congested. 

Trarhen. — The  mucous  membrane  showed  very  numer- 
ous, slightly  raised,  congested  ulcerated  foci,  from  the- 
centres  of  which  soft  greyish  material  could  be  scraped. 

Tonsils. — Contained  numerous  caseous  tubercles. 

Pharyn.r. — There  were  several  pinhead-sized  sub- 
mucous caseous  tubercles  in  the  vault  of  the  pharynx, 
posterior  nares,  and  upper  surface  of  the  soft  palate. 

Under  the  mucous  membrane  at  the  sides  and  around 
the  base  of  the  tongue  there  were  numerous  small  greyish 
white  tubercles. 

Sinall  Intestines. — There  were  numerous  opaque  white 
tubercles,  the  largest  the  size  of  a  pin's  head,  in  the  ileum  ; 


in  the  rest  of  the  intestine  they  were  rather  less  numerous  ; 
they  occurred  under  the  mucous  membrane  as  well  as 
in  Peyer's  patches  ;  patches  of  the  mucous  membrane 
were  intensely  congested. 

Large  Intestine. — The  lymphoid  follicles  appeared 
slightly  enlarged,  but  were  not  opaque. 

Gastric  Gkmds,  Mesenteric  Glands,  Colic  Glands. — 
Contained  discrete  grey  miliary  tubercles,  with  opaque 
centres. 

Various  Lynph  i.tic  Glands  : 

Coeliac  Glands. — One  showed  grey  tissue  in  a  state 
of  early  caseation  ;  the  others  contained  discrete 
caseating  tubercles. 

Gluteal  Glands.  Popliteal  Glands.  Preciural  Glands, 
Pudic  Glands.  Ventral  Mediastinal  Glands,  Parotid 
Glands,  Submaxillary  Glands,  Retropharyngea  Glands, 
Axillary  Glands,  Rigid  Prepectoral  Gland,  Right 
Prescapular  Gland. — Contained  numerous  discrete 
caseous  tubercles,  the  largest  about  1  millimetre  in 
diameter. 

There  were  numerous  tubercles  also  in  the  Itiac. 
Ilio-sac  al  and  Lumbar  Glands  ;    these  were  grey  and 
semi- translucent. 
All  the  h  Bemo-lymph  glands  examined  showed  caseating 
miliary  tubercles. 

Bladder,  Testicles,  Eyes. — Normal. 

Microscopical  Examination. 
Small  Intestine  \ 

Trachea  -       -    !  Numerous  tubercle  bacilli. 
Tonsil     -       -  ) 

Tubercle  from  Palate. — Very  numerous  tubercle  bacilli. 

n  ;  n  7  )  Moderately 

Suprarenal  Bodu    -        .        .      \  ,  ,  , 

r  T  ,  f  /  i-i  f  11-  1  N  1  numerous  tubercle 
Large  Intestine  (sohtarv  folhcle)  ;  b  'H' 
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CALF  272. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XIII.,  through  Rabbit  116. 

Date— April  29th,  1905. 

Dose — 50  milligrammes. 

Weight— 3  qrs.  2  lbs.    [Age — 7|  weeks.] 

Killed — When  very  ill,  June  14th,  1905.    46  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  April  29th,  1905. 

Twelve  days  after  inoculation  there  was  a  slightly 
raised  swelling,  5 J  by  3  in.,  triangular  in  outline ;  the  left 
prescapular  gland  was  greatly  enlarged  and  measured  5 
in.  in  long  diameter ;  there  was  slight  oedema  of  the  dewlap. 

Subsequently  the  tumour  increased  in  thickness  but 
very  Uttle  in  area  ;  the  gland  diminished  a  little  in  size. 

Until  the  end  of  May  the  general  condition  remained  un- 
changed ;  then  respiratory  troubles  appeared.  On  June 
2nd,  1905,  33  days  after  inoculation,  the  rate  of  respiration 
was  60  per  minute.  The  condition  remained  moderately 
good  and  there  was  very  little  wasting  until  towards  the 
end  of  the  experiment ;  the  respirations  however,  became 
more  and  more  laboured,  expiration  ending  in  a  short 


grunt.  On  June  14th  the  respiration  had  become  so 
embarrassed  that  it  appeared  unlikeh'  that  the  calf  would 
live  more  than  a  daj-  a  two  longer  ;  it  was  therefore  killed. 
As  the  animal  was  being  brought  round  to  the  post-mortem 
room  it  was  noticed  that  the  neck  and  shoulders  were 
distended,  as  if  with  air,  and  crepitated  on  pressure. 

Weights. 

qrs.  lbs. 

May  2nd,  1905           -       -       -       -  3  2 

May  23rd,  1905          -       -       -       -  3  7 

I\Iay  30th,  1905          -       -       -       -  3  2 

June  6th,  1905           ....  3  9 

June  13th,  1905         -       -       -       -  2  22 
Loss  in  iveijht. — 8  lbs. 


POST-MORTEM  EXAMINATION. 

Carcass. — In  poor  condition  ;  neck  and  dorsal  region 
of  thorax  was  swollen,  crackling  on  pressure  as  if  from 
extravasation  of  air. 

Local  Lesion. — On  the  left  side  of  neck  there  was  a  firm 
tumour,  which  measured  4y  in.  by  2|  in.  by  about  1  in.  in 
greatest  thickness.  On  section  the  tumour  was  com- 
posed of  dense  pinkish  yellow  caseo-necrotic  tissue, 
tapering  to  a  point  at  the  lower  extremity,  and 
adherent  to  and  slightly  infiltrating  both  the  skin  and 
underlying  muscles.  The  middle  of  the  upper  and 
thicker  portion  was  somewhat  spongy,  and  from  it  clear 
serous  fluid  could  be  squeezed. 

Left  Prescapular  Gland. — Weighed  4  ozs.,  and  measured 
3j  in.  by  2|  in.  by  1|  in.  On  section  it  consisted  through- 
out of  dense  pinkish  yellow  caseated  tissue. 

Right  Prescapular  Gland,. — Contained  yellow  caseous 
tubercles,  irregular  in  outline,  scattered  throughout  the 
cortex. 

Left  and  Right  Prepectoral  Glands. — Normal. 

Right  Axillary  Gland. — Contained  one  pinhead-sized 
caseous  tubercle. 

Left  Axillary  Glands. — Normal. 

Cervical  Glands. — The  left  upper  cervical  showed  about 
three  quarters  of  its  substance  in  a  state  of  caseation  ; 
a  lower  cervical  gland  on  the  left  side  showed  numerous 
caseous  foci  in  the  cortex  ;  a  mid-cervical  gland  con- 
tained a  few  caseous  foci. 

The  right  upper  cervical  gland  contained  moderately 
numerous  caseous  tubercles,  irregular  in  outline  ;  other 


glands  on  the  right  side  contained  caseous  foci  occurring 
chiefly  in  groups. 

Abdomen  : 

Omentum. — On  the  inferior  surface  there  were 
three  or  four  small  flattened  tubercles. 

Parietal  Peritoneum. — Normal. 

Spleen. — Weighed  4  ozs.  The  pulp  contained  a 
moderate  number  of  spherical  tubercles,  with  grey 
margins  and  caseous  centres,  mostly  about  the  size 
of  a  No.  4  shot. 

Liver. — The  capsule  on  the  anterior  surface  showed 
two  small  filmy  grey,  almost  transparent,  growths. 
On  the  ventral  surface  there  were  two  small  pearly 
grey  tubercles  the  size  of  pins'  heads.  In  the  sub- 
stance, under  the  capsule,  one  minute  yellow  point 
was  seen.  On  section  the  liver  had  a  perfectly 
normal  appearance,  and  no  tubercles  were  seen, 
with  the  exception  of  one  suspicious  grej'^  point. 

Gall  Bladder. — Normal. 

Portal  Glands. — Were  slightly  enlarged.  Showed 
in  the  cortices  numerous  irregular  caseous  foci, 
uniting  in  places  to  form  a  caseous  network. 

Left  Kidney. — Two  or  three  minute  grey  points 
were  seen  on  the  surface.  On  section  in  the  depth 
of  the  cortex  there  was  a  pinhead-sized  grey  tubercle, 
with  a  slightly  opaque  centre. 

Right  Kidney. — Showed  on  the  surface  foui 
mustard  seed  sized  grey  tubercles,  very  slightly 
opaque  in  the  centre.  One  slightly  larger  tubercle 
was  seen  in  the  depth. 


280 


Suprarenals. — The  right  suprarenal  body  showed 
in  the  cortex  a  minute  whitish  tubercle. 
The  left  suprarenal  body  was  normal. 

Thorax  : 

Heart. — Normal. 

Pleura. — On  the  parietal  pleura  there  was  one 
pinhead  sized  grey  tubercle,  surrounded  by  a  deeply 
congested  fringe. 

On  the  pleural  surface  of  the  diaphragm  there  was 
a  loosely  attached  millet  seed  sized  hfemorrhagic 
tubercle. 

Lungs. — Both  cephalic  lobes  and  the  right  middle 
lobe  were  firm,  light  reddish  in  colour,  and  almost 
entirely  airless.  They  showed  scattered  throughout 
moderately  numerous  caseating  tubercles,  mostly 
about  the  size  of  a  No.  4  shot ;  many  of  the  sub- 
pleural  tubercles  were  slightly  raised  above  thi- 
surface.  Several  of  the  lobules  in  the  posteriui- 
and  dorsal  parts  of  the  left  cephalic  and  right  middle 
lobes  felt  firmer  than  other  parts  of  the  lobes,  and 
showed  on  section  firm  grey  translucent  tissue, 
closely  permeated  with  a  fine  3-ellow  net^^■ork.  In  the 
caudal  lobes  there  were  large  irregular  solid  patches, 
affecting  groups  of  lobules.  These  were  sharply 
demai'cated  from  the  air-containing  lobules,  and 
were  generally  of  a  firmer  consistence  than  the 
ordinary  type  of  consolidation  met  with  in  the  lungs 
of  calves  dying  of  an  acute  tuberculosis.  On  section 
these  firm  areas  were  composed  of  grey  translucent 
tissue,  mottled  with  streaks  and  foci  of  necrosis  : 
they  occurred  chiefly  in  the  dorsal  and  posterior  parts 
of  the  lobes,  and  several  of  the  lobules  more  advanced 
in  caseation  were  slightly  raised  above  the  general 
surface.  The  antero-ventral  region  of  the  left  caudal 
lobe  resembled  the  left  cephalic  lobe,  one  or  two  of 
the  marginal  lobules  showed  early  tuberculous 
mfiltration.  In  the  air-containing  lobules  and  in 
the  antero-ventral  portion  of  the  left  caudal  lobe 
there  were  moderately  numerous  caseating  tubercles, 
ranging  in  size  from  a  pin's  head  to  a  large  shot. 

There  w"as  an  extensive  extravasation  of  air  into 
the  loose  tissues  of  the  dorsal  and  ventral  mediastina  : 
there  was  no  inierstitial  emphysema  of  the  lungs. 
Air  had  been  forced  from  the  thorax,  under  the 
deep  cervical  fascia,  into  the  loose  tissues  of  the  neck, 
and  over  almost  the  whole  of  the  dorsal  aspect  of  the 
trunk.  Large  bubbles  of  air  were  seen  also  under 
the  peritoneum,  around  the  margin  of  the  thorax, 
and  in  the  lumbar  region.  Several  lymphatic 
glands,  e.g.,  the  ventral  mediastinal,  the  right  pre- 
scapular  and  axillary  glands  showed  minute  bubbles 
of  air  throughout  their  substance. 


Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  moderately  enlarged ;  the  corte.x  was  firmer 
than  normal,  and  beset  with  small  irregular  patches 
and  foci  of  caseation  forming  in  places  a  coarse 
network;  the  lacduU.a  was  soft  and  slightly  congested. 

The  other  mediastinal  glands  and  the  bronchial 
glands  were  similarly  affected ;    they  weighed  to- 
gether about  3  ozs. 
Tongue,  Pharynx.  Ton<iils,  Larynx,  Trachea. — Normal. 
Small   Intestine. — The   long   terminal   Peyer's  patch 
contained   numerous   pinhead-sized   caseous  tubercles. 
Similar,  but  rather  less  numerous  tubercles  were  seen  in 
the  rest  of  the  ileum  ;  they  were  situated  under  the  mucous 
membrane,  as  well  as  in  the  lymphoid  patches  ;    in  other 
parts  of  the  small  intestine  they  were  more  sparsely 
distributed,  and  were  found  chiefly  in  the  patches. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — Were  rather  severely  affected. 
All  showed  in  the  cortex  small  irregular  patches  and 
foci  of  caseation,  most  numerous  in  the  terminal  glands  ; 
the  latter  appeared  slightly  enlarged,  and  their  cortices 
were  firmer  and  greyer  than  normal. 

Gastric  Glands. — Showed  numerous  irregular  caseous 
foci  in  the  cortex. 

Colic  Glands. — Contamed  similar  foci ;  in  some  there 
were  small  irregular  grey  areas  with  caseous  points. 

Various  Lymphatic  Glands  : 

Cieliac  Glands. — Two  cceliac  glands  resembled  the 
portal. 

Precrural  Glands. — Contained  each  a  few  pinhead- 
sized  caseous  tubercles. 

Pvdic  Glands. — Contained  rather  more  numerous 
tubercles  many  in  little  groups. 

Popliteal  Glands. — The  left  popliteal  showed  one 
caseous  focus;  the  right  fairly  numerous  irregular 
caseous  tubercles. 

Gluteal  Glands. — The  left  gluteal  contained  scattered 
caseous  foci ;  the  right  was  normal. 

Ischiatic  Glands. — Normal. 

Iliac  Glands,  Sacro-lliac  Glands. — Contained 
irregular  caseous  foci,  scattered  throughout  the  cortex. 

Lumbar  Glands,  Renal  Glands,  Mastoid  (Hands. 
Parotid  Glands,  Submaxillary  Glands,  Pharyngeal 
Glands. — Contained  numerous  irregular  caseous  foci 
of  various  sizes,  occurring  often  in  little  groups. 

Haemo-h-mph  glands  normal. 
Mamma,  Urinary  Bladder.  Eyes. — Normal. 

3Iicroscopical  E.vam ination. 
Left  Gluteal  Gland. — Numerous  tuberfle  bacilli. 
Right  Suprarenal  Body. — A  few  tubercle  bacilli. 
Small  Intpstinc. — Numerous  tubercle  bacilli. 
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VIRUS  B  XIV. 

September  27,  1904. 

PLEURA. 

The  pleura  was  taken  from  an  aged  cow  which  had  lungs  and,  pleura  and  thoracic  glands 
affected.  The  specimen  consisted  of  typical  '  grapy  '  masses,  in  parts  two  inches  thick, 
composed  of  firm  translucent  fibroid  tissue  thickly  sown  ivith  gritty  yellow  areas  of  necrosis. 


11. 


2  O  2 
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CALF  250. 

Intramuscular  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XIV. 

Date— April  8th,  1905. 

Dose — 50  milligrammes. 

Weig'ht — 3  qrs.  14  lbs.    [Age — 15  weeks.] 

Died — May  8th,  1905.    30  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  in  the  muscles  on  the  left  side 
of  the  neck  on  April  8th,  1905. 

Eleven  days  later  a  deep-seated  swelling,  3|  in.  in 
diameter,  was  felt  at  the  site  of  inoculation  ;  the  pre- 
scapular  gland  measured  3  in.  long  in  diameter.  On 
May  2nd,  1905,  24  days  after  inoculation,  the  tumour 
was  larger  and  projected  slightly  from  the  surface ; 
the  margins  were  somewhat  ill-defined  ;  the  skin  was 
not  adherent  except  at  one  point  which  corresponded 
to  the  site  of  entry  of  the  needle  :  the  prescapular  gland 
measured  4|  in.  in  length  ;  a  prepectoral  gland  was 
slightly  enlarged.  The  respirations  were  visibly  in- 
creased, the  coat  was  "  staring  "-  and  the  calf  appeared 
to  be  losing  flesh. 

The  animal  then  rapidly  became  worse  ;  the  respiration 
gradually  increased  in  frequency  (70  per  minute  on  May 


7th)  and  finally  became  very  laboured  ;  the  appetite 
diminished,  and  on  the  day  before  death  no  food  of  any 
description  was  taken.  There  was  progressive  emacia- 
tion, and  on  May  7th,  1905,  the  calf  was  so  weak  that  it 
was  unable  to  rise  from  the  ground.  On  the  morninsr 
of  May  8th,  1905,  SO  days  after  inoculation,  the  calf  was 
found  dead. 

Weights. 

qrs.  lbs. 

April  11th,  1905  -  -  -  -  3  14 
April  19th,  1905  -  -  -  -  3  17 
April  25th,  1905  -  -  -  -  3  14 
May  2nd,  1905  ....  3  7 
May  8th,  1905    2  22 

Loss  in  weight. — 20  lbs. 

Rate  of  loss  per  week. — 4f  lbs. 


Temperature. 


POST-MORTEM  EXAMINATION. 
Carcass. — Very  emaciated. 

Local  Lesion. — The  local  lesion  was  situated  wholly 
in  the  muscles  on  the  left  side  of  the  neck.  The  skin 
was  only  adherent  at  one  point,  corresponding  to  the 
site  of  entry  of  the  needle  ;  here  there  was  a  small  patch 
of  caseation  in  the  subcutaneous  tissues.  On  removal 
the  infiltrated  muscles  formed  a  mass  which  weighed 
13  ozs.,  and  measured  4|^  in.  by  3J  in.  by  2  in.  On  section 
the  mass  was  practically  entirely  composed  of  dense 
pinkish  yellow  necrotic  tissue,  showing  numerous  foci 
of  congestion  ;  around  the  margins  there  was  a  narrow 
zone  of  fibroid  muscular  tissue,  with  foci  of  caseo-necrosis. 

Left  Prescapular  Gland. — Weighed  a  little  over  3  ozs., 
and  measured  3^  in.  by  2  in.  by  1^  in.  On  section  the 
cortex  was  composed  throughout  of  dense  yellow  caseated 
tissue  ;  the  medulla  was  congested,  and  showed  discrete 
caseous  foci ;  the  capsule  was  slightly  thickened. 

Prepectoral  Glands. — The  rounded  prepectoral  gland 
on  the  left  side  was  slightly  enlarged,  deeply  congested, 
and  showed  minute  discrete  greyish  white  foci  in  the 
cortex  ;  the  kidney-shaped  gland  contained  numerous 
caseous  tubercles. 

The  gland  under  the  left  scalenus  anticus  was  indurated, 
and  enlarged  to  the  size  of  a  pigeon's  egg.  On  section 
it  was  extensively  caseated,  but  not  so  advanced  as  the 
prescapular. 

The  right  prepectoral  glands  were  closely  beset  with 
caseating  miliary  tubercles. 


Cervical  Glands. — Were  beset  with  caseous  tubercles, 
as  in  the  peripheral  lymphatic  glands  ;  the  lower  cervical 
glands  were  very  deeply  congested. 

Abdomen  : 

Omentum. — The  ventral  surface  of  the  omentum 
showed  numerous  lenticular  caseating  nodules,  up  to 
about  2  millimetres  in  diameter  ;  the  lymphatic 
fringes  were  congested  and  slightly  hypertrophied. 

Spleen. — Was  enlarged  (weight  12  ozs.)  and  firm. 
On  section  the  pulp  was  seen  to  be  almost  completely 
replaced  by  shot-sized  caseating  tubercles. 

Liver. — Seemed  a  little  enlarged ;  the  surface 
had  a  purplish  colour,  with  paler  (fatty  ?)  areas ; 
the  substance  was  closely  beset  with  grey  tubercles, 
ranging  in  size  from  a  point  just  visible  to  the  eye 
to  that  of  a  pin's  head  ;  the  tubercles  were  slightly 
opaque  in  the  centre. 

Portal  Glands. — Were  enlarged.  The  cortices 
showed  grey  patches,  in  which  greyish  white  foci  were 
seen  (early  caseation). 

Gall  Bladder. — Under  the  mucous  membrane  there 
were  three  or  four  shot-sized  tubercles. 

Kidneys. — Each  kidney  showed  in  the  cortex 
numerous  grey  tubercles  similar  to  those  in  the  liver. 

Suprarenal    Bodies. — The  left   suprarenal  body 
showed  in  the  cortex  a  number  of  tiny  grey  foci. 
The  right  suprarenal  body  was  similarly  affected 
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Thorax  : 

Heart. — The  pericardium  on  the  aorta  showed  one 
Ijinhead- sized  tubercle.  Heart  cavities  filled  with  red 
blood  clot ;  on  the  endocardium  of  the  right  ventricle 
there  were  three  or  four  minute  pearly  tubercles  ; 
heart  muscle  normal; 

Pleura. — Along  the  margins  of  the  ribs  the  fringes 
in  places  were  congested  and  slightly  hypertrophied, 
and  contained  a  few  small  tubercles. 

On  the  pleural  surface  of  the  tendon  of  the 
diaphragm  there  were  three  or  four  small  tubercles. 

Lungs. — The  lungs  were  extensively  consolidated, 
the  anterior  lobes,  the  right  middle  lobe,  and  the 
greater  part  of  the  caudal  lobes  being  dark  red, 
heavy,  and  almost  completely  airless.  The  posterior 
and  dorsal  portions  of  the  caudal  lobes  were  con- 
gested, and  showed  patches  of  early  consolidation. 
On  section  the  bronchi  in  the  solid  lobes  were 
filled  with  muco-pus ;  the  cut  surfaces  of  the 
posterior  parts  of  the  caudal  lobes  exuded  slightly 
frothy  oedema  fluid. 

The  tissue  of  the  lungs  was  crowded  almost  as 
closely  as  possible  with  grey  tubercles,  ranging  in 
size  from  a  mere  point  to  about  1  millimetre  in  dia- 
meter ;  each  tubercle  had  a  minute  yellow  centre. 

Mediastinal  Glands. — The  caudal  mediastinal 
gland  was  moderately  enlarged.  On  section  the 
cortex  was  firm,  grey,  and  permeated  with  a  fine 
opaque  yellow  network  ;  the  medullary  zone  was 
deeply  congested,  and  showed  discrete  tubercles. 

Other  glands  in  the  dorsal  mediastinum,  and  the 
bronchial  glands,  were  enlarged  and  similarly  affected. 

One  infra-tracheal  gland  resembled  the  bronchial ; 
another  was  intensely  congested,  and  showed  early 
tuberculosis. 

The  trachea  was  filled  with  white  froth ;    in  the 


mucous  membrane  there  were  numerous  congested 
grey  foci ;  there  were  three  or  four  small  tubercles  on 
the  right  vocal  chord,  and  one  on  tlie  laryngeal 
surface  of  the  epiglottis. 

The  mucous  membrane  of  the  vault  of  the  pharynx 
showed  fairly  numerous  caseous  tubercles. 

Intestines. — Under  the  mucous  membrane  of  the  siuali 
intestine  there  were  numerous  pinhead-sized  caseous 
tubercles  :  they  occurred  under  the  mucous  membrane 
as  well  as  in  Peyer's  patches,  and  were  extremely  numerous 
in  the  ileum. 

The  lymphoid  follicles  of  the  large  intestine  appeared 
a  little  enlarged. 

Mesenteric  Glands,  Gastric  Glands,  Colic  Glandt — All 
contained  small  caseous  tubercles. 

Various  Lymfkatic  Glands. 

Coeliac  Glands. — Were  enlarged,  and  consisted  of 
firm  grey  tissue,  with  opaque  foci  of  caseation. 

Isehiatic  Glands,  Gluteal  Glands,  Popliteal  Glands, 
Precrural  Glands,  Pudic  Glands,  Iliac  Glands,  Ilio 
Sacral  Glands,  Lumbar  Glands,  Submaxillary  Glands, 
Parotid  Glands.  Pharyngeal  Glands,  Axillary  Glands, 
Right  Prescapular  Gland,  Ventral  Mediastinal  Glands. 
— Were  closely  beset  with  caseating  miliary  tubercles. 

All  the  hfemo-lymph  glands  contained  caseous 
tubercles. 

Udder. — There  were  two  caseating  tubercles  in  the 
mammary  tissue. 

Bladder,  Eyes. — Normal. 

21  irroscopical  Examination. 
Gall  Bladder. — Tubercle  bacilli  numerous. 
Colon. — Tubercle  bacilli  moderately  numerous. 
Right  Suprarenal  ^ 

Mamma  -       "I  ^        tubercle  bacilli. 
Vocal  Chord     -  ) 
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CALF  252. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XIV\' 

Date— April  8th,  1905. 

Dose — 50  milligrammes. 

"Weight— 3  qrs.  21  lbs.    [Age~15  weeks.] 

Die^ — May  16th,  1905.    38  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  on  April  8th,  1905. 

Eleven  days  later  there  was  a  firm  tumour  measuring 
5  in.  in  length,  3  in.  in  breadth,  and  about  1  in.  in  greatest 
thickness  ;  the  left  prescapular  gland  was  3  in.  in  length  ; 
a  prepectoral  gland  was  the  size  of  a  walnut. 

On  May  2nd,  1905,  24  days  after  inoculation,  the 
tumour  measured  6  by  3i  in.  in  superficial  area  and  over 
1  in.  in  greatest  thickness ;  the  prescapular  gland 
measured  4^^  in.  in  long  diameter  ;  the  prepectoral  gland 
was  unchanged.  On  this  date  signs  of  illness  were  first 
observed  ;  the  rate  of  respiration  was  a  little  increased 
in  frequency,  the  coat  was  staring  and  the  calf  was  obvi- 
ously losing  flesh.  The  course  of  the  illness  was  then 
exactlv  similar  to  that  in  other  calves  inoculated  with 


50  milligrammes  of  cultiu-e  ;  the  respirations  increased 
in  frequency  and  finally  became  very  laboured,  and  the 
calf  gradually  lost  flesh  and  strength.  It  died  on  May 
16th,  1905,  35  days  after  inoculation. 

Weights. 

There  was  a  steady  decline  in  weight. 


April  11th,  1905 
April  25th,  1905 
May  2nd,  1905 
May  10th,  1905 
May  16th,  1905 

Loss  in  weight. — 28  lbs. 

Bate  of  loss  per  week. — 5' 6  lbs 


qrs. 

3 

3 

3 
3 
2 


lbs. 
21 
14 
11 

5 
21 


April. 


Temperature. 


16 


28 


May. 

8 


/s 


41. 


39 


S8 


s 

1 

1 

1 

- 1 

- 

1- 

POST-MORTEM  EXAMINATION. 
Carcasn. — In  poor  condition. 

Local  Lesion. — On  the  left  side  of  the  neck  there  Avas  a 
firm  tumour  which  measured  5  in.  by  3 J  in.  by  1 J  in.  (in 
greatest  thickness),  and  weighed  with  skin  and  muscles 
lOJ  ozs.  On  section  the  tumour  had  a  lenticular  outline 
(plano-convex),  and  showed  a  central  core,  %  in.  in 
greatest  thickness,  of  yellow  caseo-necrotic  tissue,  con- 
taining in  the  upper  part  a  series  of  little  spaces,  filled 
with  clear  serous  fluid.  The  skin  and  muscles  were 
thoroughly  adherent  to  the  caseated  mass,  and  infiltrated 
to  a  slight  extent  with  yellow  caseous  tubercles  ;  the  skin 
was  very  thickened. 

ic/i  Prescapular  Gland. — Measured  4  in.  by  2|  in.  by 
11  in.,  and  weighed  5  ozs.  On  section  the  greater  part 
of  the  cortex  consisted  of  dense  yeUow  caseated  tissue, 
slightly  gritty  from  calcification  ;  the  rest  of  the  cortex 
was  composed  of  pinkish  translucent  tissue,  with  yellow 
foci  of  necrosis. 

Left  Prepectoral  Glands. — The  spherical  prepectoral  gland 
the  size  of  a  walnut,  was  hard,  dense,  yellow,  and  caseous 
throughout ;  the  cut  surface  showed  a  few  whitish  streaks 
which  suggested  beginning  calcification.  The  kidney- 
shaped  prepectoral,  the  size  of  a  broad  bean,  showed  an 
irregular  yellow  patch  of  caseation  in  the  cortex,  and  in 
the  rest  of  the  gland  reddish  tissue  studded  with  greyish 
white  tubercles.  A  smaller  deeper  gland  showed  discrete 
tubercles  and  a  patch  or  two  of  caseation. 

Cervical  Glands. — Amid  cervical  gland  on  the  left  side, 
the  size  of  a  kidney  bean,  was  indurated  and  irregularly 
caseated.  Other  cervical  glands  contained  small  discrete 
tubercles. 

Abdomen  : 

Omentum. — The  inferior  surface  was  congested,  and 
showed  a  small  number  of  flattened  caseating 
tubercles  up  to  about  2  millimetres  in  diameter. 


Parietal  Peritoneum. — Normal. 

Spleen. — Was  a  little  'enlarged  (weight  11  ozs.)- 
On  section  the  pulp  was  dark  red,  soft,  and  crowded 
with  caseating  tubercles,  the  largest  about  2  milli- 
metres in  diameter. 

Liver. — Was  firm,  dark  in  colour,  and  contained 
very  numerous  grey  tubercles,  ranging  in  size  from  a 
point  just  visible  to  the  eye  to  about  1-5  millimetres 
in  diameter  (majority  about  1  millimetre). 

Gall  Bladder.— On  the  mucous  surface  there  were  a 
few  erosions  covered  with  little  masses  of  bile- 
stained  mucus. 

Portal  Glands. — Were  only  slightly  enlarged;  the 
larger  ones  showed  irregular  patches  of  grey  translu- 
cent tissue,  containing  a  few  minute  yellowish  white 
foci ;  the  smaller  glands  showed  discrete  tubercles. 

Kidneys  : 

Left. — In  the  cortex,  on  the  surface  as  well  as 
in  the  depth  there  were  numerous  grey  tubercles 
ranging  in  size  from  a  mere  point  to  about  1'5 
millimetres  in  diameter  ;  only  a  few  of  the  larger 
ones  showed  central  necrosis. 

Bight. — The  right  kidney  contained  similar 
tubercles. 

Suprarenals. — The  left  suprarenal  body  showed  in 
the  cortex  half  a  dozen  grey  tubercles  the  size  of 
mustard  seeds. 

In  the  right  suprarenal   there  were  two  similar 
tubercles. 
Thorax  : 

Heart. — On  the  pericardium  covering  the  aorta 
there  were  some  velvety  red  vegetations,  in  which 
mmute  grey  tubercles  were  seen  ;  on  the  surface  of 
the  left  ventricle  there  was  a  flattened  grey  tubercle. 
JIuscle  substance  and  endocardium  were  normal. 
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Pleura. — The  fringes  along  the  margins  of  the  ribs 
were  congested  and  slightly  hypertrophied  in  places  ; 
they  contained  minute  grey  granules,  and  here  and 
there  small  flattened  nodules  up  to  2  millimetres  in 
diameter. 

The  pleural  surface  of  the  diaphragm  showed 
two  or  three  small  nodules.  On  the  ventral  medias- 
tinal fold  of  pleura  there  was  a  development  of  dark 
red  velvety  vegetations,  in  which  minute  grey 
granules  were  seen. 

Lungs. — The  right  cejihaUc  lobe  was  dark  red  in 
colour,  and  quite  devoid  of  air.  The  right  middle 
and  left  cephalic  lobes  were  similar,  with  the  excep- 
tion of  a  few  emphysematous  lobules  around  the 
margins.  The  left  caudal  lobe  was  extensively 
I  onsolidated,  particularly  in  the  antero-ventral 
parts  ;  in  the  posterior  portions  there  were  large 
irregular  patches.  The  right  caudal  lobe  was  con- 
gested, and  showed  consolidation  of  isolated  lobules. 
The  lung  tissue  was  closely  beset  with  grey  tubercles, 
ranging  from  about  O'O  to  I'o  millimetre  in  dimeter  ; 
the  tubercles  showed  onlj^  a  slight  amomit  of  central 
necrosis.  The  bronchi  in  the  anterior  lobes  were 
filled  with  muco-pus. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
were  moderately  enlarged  ;  the  cortices  were  closely 
Ijeset  with  grey  tubercles,  which  had  in  many  places 
become  confluent ;  only  a  few  of  the  tubercles 
showed  central  necrosis. 

The  bronchial  and  uafra-tracheal  glands  were 
similarly  affected. 

Tonsils. — The  crypts  were  filled  with  yellow  secretion  ; 
one  or  two  small  tubercles  were  seen  in  each. 

Pharynx. — There  were  several  pin-head  caseating  tuber- 
cles in  the  corruguated  mucous  membrane  of  the  vault  of 
the  pharynx  and  on  the  posterior  part  of  the  septum  nasi. 


Trachea. — The  mucous  membrane  of  the  trachea  showed 
congested  slightly  raised  grey  tubercles  scattered  sparsely 
throughout  its  whole  length. 

Small  Intestine. — A  few  congested  grey  tubercles  were 
seen  in  the  long  Peyer's  patch. 

Large  Intestine. — Appeared  normal. 

Various  Lipnphatic  Glands  : 

Coeliac. — One  coeliac  gland  was  slightly  enlarged, 
firmer  than  normal,  and  showed  very  early  foci  of 
necrosis  ;   others  contained  a  few  discrete  tubercles . 

Renal,  Lumbar. — -The  renal  gland  and  the  lumbar 
glands  contained  groups  of  confluent  grey  tubercles, 
with  a  few  yellow  foci  of  necrosis. 

Ischialic,  Gluteal,  Popliteal,  Precrural,  Pudic,  Iliac, 
Sacra-Iliac,  Axillary,  Right  Prescapular,  Rigid 
Prepectoral,  Parotid,  Submaxillary,  Retropharyngeal. 
Ventral  Mediastinal. — Contained  discrete  grey  casea- 
ing  tubercles  up  to  2  millimetres  in  diameter  ;  many 
of  the  tubercles  showed  only  a  slight  amount  of 
central  necrosis. 

Gastric,  and  Mesenteric  Glands. — Were  not  enlarged  ; 
they  contained  grey  tubercles  in  small  number. 

One  or  two  of  the  colic  glands  also  showed  sus- 
picious foci. 

Some  of  the  hsemo-lymph  glands  contained  grey 
tubercles. 

Testicles,  Eyes. — Normal. 

Microscopical  Examination. 
Tonsil  (tubercle). — Numerous  tubercle  bacilli. 
Suprarenal  Body. — A  few  tubercle  bacilli. 


77. 
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VIRUS  B  X?. 

ISTovc-mber  14,  1904. 

MESENTERIC  AND  MEDIASTINAL  GLANDS. 


A  incsenieric  and  mediastinal  gland  were  sent.    They  ccime  from  a  young  cow  which  had,  in 
addition,  a  small  patch  of  tubercle  in  the  right  lung.    The  mediastinal  glands  were  not 
;       enlarged,  hut  contained  scattered  yellow  tubercles.    The  mesenteric  gland  showed  in  the 
■       centre  a  large  irregular  yellow  m^ass  and  a  few  scattered  fuhercles. 
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CALF  270. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  XV 
Date— May  3rd,  1905. 
Dose — 50  milligrammes. 
Age — 8  weeks. 

Killed — June  19th,  1905.    47  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subeutaneously  on  the  left  side 
O  f  the  neck  on  May  3rd,  1905. 

Seven  days  later  there  was  a  flat  subcutaneous  thicken- 
ing 4  in.  by  3  in.  ;  the  left  prescapular  gland  measured 
3  in.  in  length  ;  a  prepectoral  gland  was  the  size  of  a 
Barcelona  nut.  On  May  19th,  1905,  16  days  after  inocula- 
t  ion,  the  tumour  and  the  prescapular  gland  attained  their 
maximum  size  ;  the  former  measured  5  in.  by  3^  in.  in 
superficial  area  and  about  1  in.  in  thickness ;  the  latter 
measured  4  in.  in  length. 

On  May  25th,  1905,  22  daj's  after  inoculation,  the 
respirations  became  slightly  increased  in  frequency ; 
except  for  the  i-espiratory  trouble  there  was  no  change 
in  the  general  condition  for  some  time. 

On  June  12th,  1905,  the  respirations  were  more  frequent 
(65  per  minute),  short  and  jerky,  and  the  calf  appeared 


to  be  losing  flesh  ;  it  lay  on  the  floor  most  of  the  day. 
but  was  able  to  get  up  and  walk  about ;  the  appetite 
was  poor. 

The  calf  gradually  got  worse  and  became  very  thin  ; 
it  was  killed  when  very  ill  on  June  19th,  1905,  47  days 
after  inoculation. 

Weights. 

The  calf  was  apparently  not  weighed  until  May  18th, 
15  days  after  it  was  inoculated.  It  showed  at  first  a 
slight  increase  in  weight  and  then  a  steady  decline. 

cwt.  qrs.  lbs. 

May  18th,  1905    -       -       -       -    0     3  16 

June  6th,  1905    -       ...    1     0  0 

June  19th,  1905   -       -       -       -    0     2  25 
Loss  in  iveight  during  last  13  days. — 31  lbs. 


POST-MORTEM  EXAMINATION. 

Carcass. — Emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was 
a  lirm  tumour,  measuring  4^  in.  by  3|  in.  by  IJ  in.,  and 
weighing,  with  skin  and  infiltrated  muscles,  10  ozs.  On 
section  between  the  skin  and  muscles  there  was  a  lenti- 
cular mass  of  yellow  caseo-necrotic  tissue,  showing  in 
the  centre  a  series  of  small  spaces  filled  with  clear 
serous  fluid ;  the  muscles  for  a  depth  of  half  an  inch  were 
fibroid  and  beset  with  irregular  caseous  tubercles  and 
nodules  ;  the  skin  was  thoroughly  adherent,  but  only 
slightly  infiltrated. 

Left  Prescapular  Gland. — Weighed  4  ozs.,  and  measured 
3-J  in.  by  2|  in.  by  2  in.  On  section  the  greater  part 
of  the  gland  was  composed  of  dense  pinkish  yellow  case- 
ated  tissue  sprinkled  with  minute  calcareous  foci.  A 
patch  of  medulla  in  the  upper  extremity  was  oedematous 
and  free  from  tubercles  ;  a  small  part  of  the  cortex  at 
that  extremity  showed  discrete  caseating  tubercles. 

Left  Prepectoral  Glands. — The  left  spherical  prepectoral, 
the  size  of  a  walnut,  was  dense  yellow  and  caseous  through- 
out ;  a  caseous  lymphatic  vessel,  the  thickness  of  a  crow- 
Ciuill,  could  be  traced  from  the  lower  extremity  of  the 
local  tumour  to  this  gland.  The  left  kidney-shaped  pre- 
pectoral was  enlarged,  and  beset  with  firm  caseous 
nodules,  ranging  from  1  up  to  2  or  3  millimetres  in 
diameter  ;  two  glands  near  the  latter  contained  similar 
nodules. 

Right  Prescapidar  Gland,  Right  Prepectoral  Glands. — 
Contained  numerous  caseating  nodules. 


Cervical  Glands. — The  lower  and  mid -cervical  glands 
on  the  left  side  were  enlarged,  indurated  and  caseating  ; 
the  left  upper  and  right  cervical  contained  numerous, 
caseating  nodules. 

Just  within  the  entrance  to  the  thorax,  on  the  left 
side,  there  was  a  large  hard  gland,  1|  in.  by  1|-  in.  by  1 
in.,  resembling  on  section  the  rounded  prepectoral.  The 
corresponding  gland  on  the  opposite  side  was  enlarged, 
and  closely  beset  with  caseating  nodules. 

Abdomen  : 

Om.entum. — On  the  inferior  surface  there  were 
numerous  small  grey  granules  and  scattered  lenti- 
cular nodules,  the  largest  the  size  of  a  wheat  grain. 
The  latter  were  yellow  in  the  centre,  and  one  or 
two  were  haemorrhagic  around  the  periphery. 

Parietal  peritoneian. — Normal. 

Spleen. — Weighed  10  ozs.  On  the  concave  surface 
there  were  two  shot-sized  translucent  tubercles, 
'■  and  in  the  pulp  very  numerous  spherical  tubercles 
.  with  caseous  centres  and  grey  margins,  ranging  in 
'  size  from  about  1  to  2  millimetres  in  diameter 
V  (majority  about  1*5  millimetre). 

Liver. — Showed  on  the  anterior  surface  a  moderate 
number  of  flattened  slightly  raised  nodules,  many 
with  overhanging  margins,  ranging  up  to  about  3 
millimetres  in  diameter  ;  there  were  besides  scattered 
minute  grey  tubercles,  just  visible  to  the  naked  eye. 
The  nodules  were  yellow  and  caseous  in  the  centre, 
grey  around  the  margins.  There  were  similar 
nodules  on  the  concave  surface,  but  these  had  a 
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more  rounded  outline.  In  the  deeper  parts  of  the 
liver  tubercles  were  very  sparsely  distributed,  many 
transverse  sections  revealing  at  most  two  or  three 
tubercles  ;  they  ranged  in  size  from  a  mere  point  to 
that  of  a  millet  seed. 

Gall  Bladder. — Showed  half  a  dozen  yellow  caseous 
miliary  tubercles  under  the  mucous  membrane. 

Portal  Glands. — Were  considerably  enlarged,  and 
weighed  together  3  ozs.  On  section  the  cortex  of 
each  was  composed  throughout  of  firm  grey  tissue, 
containing  irregular  yellow  caseous  patches  and  foci. 

Kidneys. — The  left  kidney  showed  on  the  surface 
ibout  ten  grey  caseating  tubercles,  the  largest  the 
jize  of  a  millet  seed.  On  section  one  or  two  tuber- 
cles were  seen  deeper  in  the  cortex. 

The  right  kidney  contained  rather  more  numerous 
tubercles  (twenty-four  were  counted  on  the  surface), 
several  being  twice  the  size  of  a  millet  seed. 

Suprarenal  Bodies. — The  left  suprarenal  body 
showed  in  the  cortex  two  pinhead-sized  greyish  white 
tubercles. 

The  right  suprarenal  body  appeared  normal. 

Thorax : 

Heart. — Normal. 

Pleura. — There  was  a  small  amount  of  yellow  serous 
fluid  in  the  pleural  cavities  ;  the  fringes  along  the 
margins  of  the  ribs  on  the  left  side  showed  numerous 
small  grey  tubercles,  many  arranged  in  little  clusters. 
Near  the  sternum  on  this  side  were  two  small  flattened 
nodules  with  yellow  centres  ;  on  the  right  side  the 
fringes  contained  similar  tubercles  to  those  on  the 
left  :  those  along  the  last  few  ribs  were  very  numerous, 
and  formed  continuous  rows  of_flatt«ned  tuberculous 
granulations. 

On  the  pleural  surface  of  the  diaphragm  on  the 
right  side  there  were  patches  of  similar  vegetations  ; 
there  was  also  a  firm  greyish  pink  mushroomed 
growth  1  centimetre  in  diameter,  showing  on 
section  yellow  necrotic  foci.  On  the  left  side  of  the 
diaphragm  the  pleura  showed  congested  villous  tufts 
containing  small  groups  of  tubercles. 

Lungs. — The  left  cephalic  lobe  was,  with  the  ex" 
ception  of  a  few  lobules  along  the  dorsal  border, 
dark  red,  firm,  and  quite  airless.  The  surface  was 
studded  with  numerous  slightly  projecting  grey 
nodules,  the  largest  about  2  millimetres  in  diameter 
opaque  and  yellow  in  the  centre.  In  several  places 
the  nodules  were  confluent,  forming  little  groups  ; 
similar  nodules  were  seen  on  section.  The  left 
caudal  lobe  was  beset  with  similar  nodules,  also  in 
many  places  confluent.  There  were  no  large  areas  of 
consolidation,  each  nodule  or  group  of  nodules  being 
surrounded  by  irregular  dark  red  zones  of  congestion. 
Several  lobules  in  various  parts  of  this  lobe  were 
firm,  red  (some  dark  red,  as  if  from  recent  haemorr- 
hage), and  showed  on  section  early  foci  of  necrosis. 

The  right  cephalic,  right  middle  and  antero-ventral 
portions  of  the  right  caudal  showed  large  irregular 
dark  red  areas  of  consolidation,  sharply  demarcated 
from  the  air-containing  lobules.  In  the  caudal 
lobe  there  were  several  solid  lobules  similar  to  those 
in  the  left  caudal ;  the  right  lobes  were  everywhere 
closely  beset  with  nodules  resembling  those  in  the  left 
cephalic.  Around  the  margins  of  the  caudal  lobes 
there  were  numerous  tubercles  in  the  fringes. 


Bronchial  Glands,  Mediastinal  Glands. — Were 
greatly  enlarged,  weighing  together  about  7  ozs.  ; 
the  long  caudal  gland  measured  four  and  a  half  inches 
in  length.  On  section  they  were  composed  through- 
out of  firm  grey  translucent  tissue,  surrounding 
numerous  irregular  yellow  patches  and  foci  of 
caseation. 

The  peribronchial  glands  and  one  tracheal  gland 
resembled  the  mediastinal.  Two  small  tracheal  glands, 
the  ventral  mediastinal  glands  and  a  gland  in  tho 
caval  fold  of  pleura,  were  packed  with  caseating 
nodules. 

Tonsils. — Each  tonsil  contained  two  or  three  caseating 
nodules,  about  2  millimetres  in  diameter.  There  were 
also  two  or  three  in  the  corrugated  mucous  membrane 
in  the  vault  of  the  pharynx  ;  otherwise  the  pharyngeal 
mucous  membrane  was  normal. 

Tongue. — A  few  of  the  follicles  at  the  base  of  the  tongue 
were  enlarged  and  caseating. 

Larynx.  — Normal . 

Trachea. — The  mucous  membrane  of  the  trachea  showed 
a  few  congested  caseating  foci. 

Small  Intestine. — Was  exceptionally  closely  beset  with 
caseous  tubercles,  ranging  in  size  from  a  pin's  head  to  a 
large  shot ;  they  were  situated  under  the  mucous  membrane 
as  well  as  in  Peyer's  jiatches.  The  mucous  membrane 
which  covered  them  was  congested  and  slightly  raised  ; 
the  tubercles  were  most  numerous  in  the  lower  part. 

Large  Intestine. — Practically  all  the  lymphoid  follicles 
in  the  large  intestine  were  enlarged,  congested  on  the 
mucous  surface,  and  caseous  in  the  centre. 

Mesenteric  Glands. — Were  enormously  enlarged,  and 
weighed  with  the  mesentery  in  which  they  lay  lbs. 
One  of  the  glands  in  the  middle  of  the  mesentery  measured 
4|  in.  by  2  in.  by  in.  On  section  they  closely  resembled 
the  mediastinal  glands,  but  were  not  quite  so  advanced  in 
caseation. 

Gastric  Glands,  Colic  Glands. — Were  enlarged,  and 
closely  beset  with  confluent  caseating  nodules. 

Urinary  Bladder,  Eyes,  Thyroid  Body. — Normal. 

Various  Lymphatic  Glands  : — 

Cceliac  Glands. — One  coeliac  gland  was  much  en- 
larged and  on  section  resembled  the  portal  ;  other 
cceliac  glands  were  beset  with  coalescing  caseating 
nodules. 

Renal,  Lumbar. — Were  enlarged,  and  showed 
nodular  masses  of  firm  grey  translucent  tissue,  well 
advanced  in  caseation. 

Precrural,  Popliteal,  Gluteal,  Ischiatic,  Iliac,  Ilio- 
Sacral,  Parotid,  Mastoid,  Submaxillary,  Pharyngeal. — 
Were  enlarged,  and  packed  with  firm  yellow  caseous 
nodules,  ranging  in  size  up  to  2  "5  millimetres  in 
diameter.  They  were  irregular  in  outline,  and  for 
the  most  part  remained  discrete,  but  in  some  of  the 
glands  they  had  in  many  places  become  confluent. 
The  ischiatic  glands  were  unusually  large,  being 
equal  in  size  to  the  gluteal. 

Vertebral,  Oesophageal. — Contained  numerous 
caseous  tubercles. 

All  the  hsemolymph  glands  in  various  parts  of  the 
body  contained  miliary  caseous  tubercles. 

Microscopical    Exa  m  ination . 
Tongue  (follicle.) — Moderately  numerous  tubercle  bacilli- 
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CALF  278. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XV. 
Date— May  3rd,  1905. 
Dose — 50  milligrammes. 
Age — 8  weeks. 

J)ied — June  13th,  1905.    41  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  May  3rd,  1905. 

Seven  days  later  there  was  an  elongated  slightly  raised 
swelling  measuring  4J  in.  in  length  by  2|  in.  in  breadth, 
the  left  prescapular  gland  measured  about  2Jin.  in  length  ; 
a  prepectoral  gland  was  slightly  enlarged. 

On  May  19th,  1905, 16  days  after  inoculation,  the  tumour 
measured  6  in.  in  length  by  3  in.  in  breadth  and  appeared 
to  be  softening  in  the  upper  part ;  the  left  prescapular 
gland  was  4  in.  in  length  ;  the  prepectoral  gland  was  the 
size  of  a  walnut ;  there  was  slight  oedema  of  the  dewlap. 
The  tumour  increased  still  further  in  size  and  gradually 
became  converted  into  a  thin-waUed  fluctuating  cyst; 
towards  the  end  of  the  experiment  an  opening  appeared 
in  the  skin  over  the  upper  part  of  the  tumour  and  through 
this'most  of  the  contents  (serous  fluid)  of  the  cyst  were 
discharged. 


Signs  of  illness  were  first  noticed  on  May  25th,  1905,  22 
days  after  inoculation  ;  the  coat  was  rough,  the  respira- 
tions were  slightly  increased  in  frequency  and  the  calf 
appeared  to  be  losing  flesh. 

The  illness  gradually  became  more  acute  ;  the  respira- 
tions became  more  and  'more  frequent  (70  per  minute) 
and  were  finally  very  laboured  ;  the  appetite  diminished 
and  the  calf  lost  flesh  and  strength.  On  June  12th  it 
was  too  weak  to  stand  up,  and  on  June  13th,  1905,  41 
days  after  inoculation,  it  died. 

WeigJits, 

[TS.  bs. 

May  18th,  1905  -       -       -       -    2  16 

May  25th,  1905  -       -       -       -    2  21 

June  13th,  1905         -       -       -       -    2  8 
Loss  in  weight  from  May  18th  to  June  ISth. — 8  lbs. 


Temperature. 
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POST-MORTEM  EXAMINATION. 
Carcass. — Greatly  emaciated. 

Seat  of  Inoculation. — The  local  tumour  on  the  left  side 
of  the  neck  was  almost  completely  converted  into  a  thin- 
walled  cyst ;  the  cyst  was  collapsed,  most  of  the  contents 
having  been  discharged  through  an  irregular  opening  in 
the  skin  near  the  upper  extremity.  On  section  the  cyst 
was  found  to  contain  a  small  quantity  of  turbid  watery 
fluid.  The  walls  of  the  cyst  were  formed  externally  by 
skin,  which  over  the  greater  part  of  the  tumour  was  in- 
filtrated with  caseous  deposit  throughout  almost  the  whole 
of  its  thickness,  and  internally  by  muscular  tissue,  studded 
for  a  short  distance  with  caseous  tubercles  ;  the  walls  were 
lined  internally  with  soft  caseo-necrotic  tissue,  varying 
in  thickness,  in  several  places  projecting  into  the  cavity 
as  irregular  shaggy  masses.  At  the  lower  extremity  of 
the  tumour  there  was  a  triangular  mass  one  and  three- 
quarter  inches  in  length  and  three-quarters  of  an  inch  in 
greatest  thickness,  of  dense  yellow  caseo-necrotic  tissue. 
The  total  length  of  the  tumour  was  about  six  inches,  and 
the  greatest  breadth  four  inches. 

Left  Prescapular  Gland  was  triangular  in  transverse 
section,  weighed  6  ozs.,  and  measured  4  in.  by  2  in.  by  2  in. 
On  section  it  consisted  practically  throughout  of  dense 
yellow  caseated  tissue  ;  there  was  a  small  patch  in  the 
middle  of  the  gland  of  fibroid  tissue,  studded  with  caseous 
tubercles. 

Left  Prepectoral  Glands.— The  spherical  prepectoral  gland 
the  si?e  of  a  walnut,  was  caseous  throughout ;  a  smaller 


gland  nearer  the  thorax  was  similar  on  section.  Just 
under  the  first  rib  there  was  a  gland  the  size  of  a  marble, 
two-thirds  of  the  substance  of  which  was  composed  of 
grey  caseating  tissue.  The  latter  three  glands  formed  a 
chain  extending  from  the  inferior  extremity  of  the  local 
tumour  to  the  entrance  to  the  thorax. 

The  kidney-shaped  prepectoral  gland  (lying  on  the  first 
rib)  was  enlarged,  oedematous,  and  congested  ;  it  showed 
in  the  cortex  irregular  caseous  nodules  and  numerous 
minute  greyish  white  foci. 

Cervical  Glands. — Left  lower  cervical  described  above. 
Other  cervical  glands  contained  irregular  caseous  tubercles 
and  minute  caseous  foci ;  many  of  the  latter  in  little  groups. 

Abdomen  : 

Omentum. — Showed  on  its  inferior  surface  a  small 
number  of  tubercles,  the  largest  the  size  of  a  millet 
seed ;  the  connective  tissue  frmges  were  deeply 
congested. 

Parietal  Peritoneum. — Normal. 

Spleen. — Was  enormously  enlarged  ;  it  weighed 
one  and  a  half  pounds,  and  measured  fourteen  and 
a  half  inches  in  length.  The  pulp  was  firm,  and 
closely  crowded  with  nodules,  rangmg  up  to  3  milli- 
metres or  more  in  diameter  ;  the  nodules  had  in 
several  places  coalesced,  and  practically  all  showed 
an  angular  outline,  caused  by  pressure  against  their 
neighbours  ;  they  were  yeUow  and  necrotic  in  the 
centre,  reddish  grey  around  the  margins. 


305 


Liver. — Was  purplish  in  colour,  and  closely  beset 
with  grey  tubercles,  ranging  in  size  from  a  mere 
point  up  to  about  1  milhmetre  in  diameter  ;  only 
the  larger  ones  showed  deiinite  central  necrosis. 

Gall    Bladder. — Normal. 

Portal  Glands. — Were  enlarged,  and  showed 
throughout  the  cortices  irregular  masses  of  grey 
translucent  tissue  studded  with  yellowish  white 
streaks  and  foci  of  caseation. 

Kidneys. — The  left  kidney  was  pale,  and  showed 
on  the  surface  a  network  of  fine  greyish  tissue.  On 
section  the  cortex  showed  numerous  pale  radial 
striae  (degenerated  tubules  ?).  The  cortex  con- 
tained fairly  numerous  grey  tubercles,  the  largest 
about  the  size  of  a  millet  seed,  the  smallest  barely 
visible.  The  tubercles  showed  very  little  central 
necrosis. 

The  right  kidney  contamed  similar  tubercles ; 
a  fine  network  was  seen  on  the  surface,  but  was 
not  so  well  marked  as  in  the  left  kidney. 

Suprarenals. — The  right  suprarenal  body  con- 
tained a  small  grey  tubercle  with  a  minute  opaque 
focus  in  the  centre. 

There  was  a  similar  tubercle  in  the  left  suprarenal. 

Thorax  : 

Heart. — Normal. 

There  was  a  small  amount  of  yellow  serous  fluid 
in  the  plem'al  cavities. 

Pleura. — Along  the  anterior  margins  of  most  of  the 
ribs  on  the  left  side,  were  narrow  lines  of  reddish 
connective  tissue,  containing  minute  grey  granules  ; 
these  began  near  the  vertebrae,  and  in  no  case  ex- 
tended ventrally  beyond  the  middle  of  a  rib,  most 
of  them  being  only  a  few  inches  in  length. 

On  the  right  side  there  were  a  few  congested 
villous  tufts  only.  There  was  one  flattened  caseating 
tubercle  on  the  costal  cartilage  of  the  ninth  rib. 

There  were  some  reddish  vegetations  on  the  caval 
and  mediastinal  folds  of  pleura,  and  on  the  pleural 
surface  of  the  pericardium. 

Lungs. — The  lung  tissue  was  closely  beset  with 
opaque  grey  tubercles,  the  largest  about  1  milhmetre 
in  diameter ;  these  had  in  many  places  coalesced, 
and  had  formed  irregular  grey  patches  studded  with 
yellow  foci.  The  greater  portions  of  the  small 
anterior  lobes  and  the  antero- ventral  portions  of 
the  caudal  lobes  were  purijlish  red  in  colour  and 
practically  completely  airless ;  the  rest  of  the  caudal 
'obes  were  congested,  and  mottled  with  patches 
of  consolidation  surrounding  groups  of  tubercles ; 
these  patches  were  not  sharply  marked  off  from  the 
air-containing  tissue ;  the  bronchi  in  the  sohd 
portions  contained  muco-pus. 

Bronchial  Glands,  Mediastinal  Glands. — Were 
moderately  enlarged,  weighing  together  a  Uttle  over 
2  ozs. 


On  section  they  showed  in  the  cortex  grey,  some- 
times greyish  red,  translucent  tissue,  permeated 
with  a  fine  yellow  network ;  the  central  portions 
of  the  gland  were  soft  and  deeply  congested. 

The  peribronchial  and  intratracheal  glands  re- 
sembled the  mediastinal. 

Tonsils. — Contained  each  one  or  two  caseous  tubercles. 

Pharynx. — The  pharyngeal  mucous  membrane  was 
congested  ;   no  tubercles  were  seen. 

Tongue. — The  mucous  membrane  on  the  left  side 
showed  several  shallow  ulcers  with  uneven  margins ; 
on  the  right  side  there  was  an  ulcer  with  a  caseous  base. 

Larynx. — On  each  vocal  chord  there  was  a  flattened 
caseating  nodule  about  2  millimetres  in  length. 

Trachea. — The  mucous  membrane  of  the  trachea 
showed  sparsely  scattered  caseous  tubercles,  each  sur- 
rounded by  a  zone  of  deep  congestion. 

Intestines. — The  small  intestine  showed  sparsely  scattered 
caseous  tubercles,  the  largest  the  size  of  a  pin's  head. 
The  large  intestine  was  normal. 

Mesenteric  Glands. — Most  of  the  mesenteric  glanns 
appeared  normal ;  a  few  contained  caseating  tubercles ; 
those  at  the  anterior  extremity  showed  also  groups  of 
caseous  focL 

Gastric  Glands. — Two  or  three  gastric  glands  contained 
caseating  foci  in  the  cortex ;  others  were  normal. 

Colic  Glands. — A  few  of  the  colic  glands  contained  dis- 
crete caseous  foci. 

Various  Lymphatic  Glands : 

Cceliac. — One,  the  largest,  was  composed  throu£?h- 
out  of  firm  translucent  tissue  permeated  with  a  fine 
yellow  network  ;  other  glands  contained  numerous 
irregular  caseating  foci. 

Renal,  Lumbar. — Were  closely  beset  with  caseating 
nodules. 

Precrural,  Popliteal,  Gluteal,  Ischiatic,  Pudic,  Sub- 
maxillary, Parotid,  Retropharyngeal,  Axillary,  Right 
Prescapular,  Right  Prepectoral,  Ventral  Mediastinal. — 
Contained  numerous  caseating  foci,  ranging  up  to 
2  and  3  millimetres  in  diameter  ;  the  foci  were  irre- 
gular in  outline,  and  in  the  great  majority  of  cases 
small,  being  often  arranged  in  little  groups. 

Iliac,  Ilio-Sacral. — Contained  caseating  foci  in  small 
number. 

All  the  hsemo-lymph  glands  contained  caseating 
tubercles. 

Udder. — In  one  of  the  quarters  was  a  shot-sized  caseous 
tubercle. 

Urinary  Bladder,  Eyes,  Thyroid  Body. — NormaL 

Microscopical  Exa  m  inatio  n. 
'llanuna  }  •'^'^<^^®''^tely  numerous  tubercle  bacilli. 
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VIRUS  B  XVI. 

December  20,  1904. 


MEDIASTINAL  GLAND. 


A  young  fattened  cow,  when  killed,  was  found  to  have  bronchial  and  mediastinal  glands 
affected  and  no  sign  of  tubercle  elsewhere.  The  specimens  sent  were  (1)  a  large 
mediastinal  gland  ivhich  contained  a  hard  fibroid  and  highly  calcareous  nodule,  and  (2) 
a  small  gland  ivhich  had  a  few  discrete  very  chronic  tubercles. 
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CALF  294. 


Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XVI. 

Bate— May  12th,  1905. 

Dose — 50  milligrammes. 

Weight— 3  qrs.  10  lbs.    [Age— 8  weeks.] 

KUled— When  ill.    June  27th,  1905.    46  days  after  inoculatioa 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  May  12th,  1905. 

Seven  days  later  there  was  a  flat  subcutaneous  thickening 
3  in.  by  2^  in.  ;  the  left  prescapular  gland  was  slightly 
enlarged. 

The  tumour  slowly  increased  in  size  ;  on  June  12th, 
1905,  it  was  hard  and  measured  5  in.  by  3|  in.  in  super- 
ficial area  and  more  than  1  in.  in  thickness  :  the  left  pre- 
scapular gland  was  uniformly  indurated  and  measured 
about  4in.  in  length  ;  there  was  no  change  in  the  general 
condition. 

On  June  21st,  1905,  40  days  after  inoculation,  the 


temperature  rose  to  40*  9"  C.  and  the  respirations  were 
distinctly  increased  in  frequency. 

The  calf  then  gradually  got  worse  and  began  to  lose 
flesh :  it  was  killed,  when  ill  but  not  dying,  on  June  27  th. 
1905,  46  days  after  inoculation. 

Weights. 


qrs. 

lbs. 

May  18th,  1905 

-  3 

10 

May  23rd,  1905 

-  3 

16 

June  14th,  1905 

-  3 

12 

June  27th,  1905 

-  3 

7 

Loss  in  Weight. — 3  Iba 
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rOST-MORTEM  EXAMINATION. 

Carcass. — Slightly  emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
firm  tumour,  measuring  5  in.  by  3|  in.  by  1^  in.  This 
on  section  was  seen  to  consist  of  three  layers  ;  the  external 
one  of  greatly  thickened  skin,  beset  with  small  yellow 
congested  tubercles ;  the  middle  one  of  pinkish  yellow 
necrotic  tissue  showing  small  spaces  in  the  upper  part ; 
the  internal  one  of  fibroid  muscular  tissue,  closely  studded 
with  irregular  yellow  caseous  tubercles.  Each  of  the 
three  layers  was  about  J  in.  in  greatest  thickness. 

There  was  a  moderate  amount  of  gelatinous  oedema 
fluid  in  the  tissues  around  the  lower  extremity  of  the 
tumour. 

Left  Prescapular  Gland. — Weighed  3  ozs.,  and  measured 
3  in.  by  2  in.  by  1^  in.  On  section  the  greater  part  of  the 
cortex  was  composed  of  dense  pinkish  yellow  caseated 
tissue,  the  rest  of  firm  translucent  tissue,  mottled  with 
irregular  caseous  patches  ;  the  capsule  of  the  gland  was 
thickened. 

Right  Prescapidar  Gland. — Contained  four  caseating 
nodules 

Prepectoral  Glands.- — On  the  left  side  the  spherical 
prepectoral  gland  was  the  size  of  a  Barcelona  nut,  and 
showed  on  section  part  of  the  cortex  grey  and  translucent, 
and  beset  with  minute  yellow  foci.  The  kidney-shaped 
glard  was  enlarged,  cedematous,  and  showed  minute 
greyish  yellow  points  throughout  the  cortex  ;  a  third 
small  gland  contained  a  few  foci  at  one  extremity. 

The  glands  on  the  right  side  appeared  normal. 

Cervical  Glands. — The  left  upper  cervical  gland  was  in- 
durated and  caseating  in  more  than  half  its  extent ;  a 
left  mid  cervical  gland,  the  size  of  a  kidney  bean,  was 
caseous  throughout ;  a  left  lower  cervical  showed  a  case- 


ating mass  affecting  half  its  substance.  On  the  right 
side  the  upper  cervical  contained  about  half  a  dozen 
nodules,  the  largest  the  size  of  a  pea  ;  a  mid  cervical,  the 
size  of  a  kidney  bean,  was  composed  throughout  of  grey 
caseating  tissue  ;  a  right  lower  cervical  resembled  the 
corresponding  one  on  the  opposite  side. 

Just  within  the  entrance  to  the  thorax,  on  the  left  side, 
was  a  hard  gland  the  size  of  a  pheasant's  egg,  composed 
throughout  of  dense  tissue,  partly  uniformly  pinkish 
yellow,  and  partly  translucent  and  fibroid,  and  beset  with 
minute  yellow  foci. 

A bdomen : 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  were  a  few  flattened  nodules,  yellow  in  the 
centre,  the  largest  5  millimetres  in  diameter.  There 
were  also  several  smaller  translucent  tubercles,  the 
largest  the  size  of  a  millet  seed. 

Parietal  Peritoneum. — Normal 

Spleen. — Weighed  8  ozs.  Showed  on  the  surface, 
under  the  capsule,  numerous  rounded  projections, 
yellow  in  the  centre.  On  section  the  pulp  contained 
moderately  numerous  firm  yellow  nodules,  ranging 
in  size  up  to  about  5  millimetres  in  diameter  ;  the 
nodules  were  somewhat  irregular  in  outline  and  m^iny 
were  softened  in  the  centre. 

Liver. — Showed  on  the  surface  moderately  numerous 
greyish  nodules,  with  yellow  necrotic  centres,  ranging 
in  size  from  about  1  to  5  millimetres  in  diameter ; 
many  of  these  were  raised  above  the  surface  and 
flattened  ;  others  were  situated  just  under  the  cap- 
sule, or  were  dimly  seen  in  the  depth  of  the  liver 
substance.  On  section  numerous  similar  nodules, 
the  largest  about  2  millimetres  in  diameter,  were 
seen  evenly  distributed  throughout  the  substance. 


311 


Portal  Glands. — Were  considerably  enlarged.  On 
section  the  cortices  were  composed  of  grey  translucent 
tissue,  mottled  with  irregular  yellow  patches  and  foci 
of  caseation. 

Gall  Bladder. — Normal. 

Left  Kidney. — On  the  surface  four  nodules,  ranging 
from  1  to  2  millimetres  in  diameter,  were  seen; 
these  were  grey,  translucent,  and  showed  a  small 
amount  of  central  necrosis.  Deeper  in  the  cortex 
were  four  similar  nodules. 

Right  Kidney. — The  cortex  showed  eight  nodules, 
three  under  the  capsule  and  five  in  the  depth  ;  ono 
of  the  latter  measured  5  millimetres  in  diameter. 
Besides  the  nodules  several  minute  grey  foci  were 
seen. 

Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart. — Normal. 

Pleura. — On  the  left  side  of  the  chest  were  about  a 
dozen  flattened  grey  nodules,  slightly  yellow  m  the 
centre,  the  largest  about  3  millimetres  in  diameter. 
On  the  right  side  anteriorly  there  were  four  similar 
nodnles.  The  pleura  covering  the  diaphragm  showed 
a  cluster  of  half  a  dozen  small  tubercles  near  the 
orifice  for  the  vena  cava. 

Lungs. — The  right  cephalic  lobe  was  firm,  heavy, 
du-k  red  and  quite  airless  ;  in  the  left  cephalic 
lobe  the  lower  half  of  the  ventral  flap  was  in  a  similar 
condition  ;  in  the  rest  of  the  lobes  there  were  irregular 
dark  red  consolidated  patches,  either  affecting  whole 
lobules,  or  surrounding  single  nodules  or  small  groups 
of  nodules.  The  lunc  tissue  contained  moderately 
numerous  nodules,  ranging  m  size  from  a  small  shot 
to  a  large  pea  ;  the  nodules  had  grey  margins  and 
irregular  yellow  caseous  centres  ;  in  the  consolidated 
lobes  the  nodules  under  the  pleura  projected  alove 
the  general  surface.  In  various  parts  of  the  lung 
irregular  hard  masses  were  felt ;  these  on  section  had 
a  lobular  outline,  and  consisted  of  greyish  red  trans- 
lucent tissue  infiltrated  with  yellow  necrotic  foci, 
forming  in  some  cases  a  network.  In  the  right 
cephalic  lobe  the  consolidated  tissue  around  the 
nodules  showed  minute  greyish  foci,  and  appeared 
to  be  in  an  early  stage  of  general  tuberculous 
infiltration. 

Thoracic  Glands.  —  The  broncliial  g'ands  and 
me:liastiaal  glands  were  moderately  enlarged,  and 
showed  the  cortices  mottled  with  small  opaque  yellow 
patches,  forming  in  places  a  coarse  network  ;  the 
medulla  of  each  gland  was  soft  and  deeply 
congested. 

The  peribronchial  glands  and  an  infratracheal 
gland  were  in  a  similar  condition  ;  a  second  infra- 
tracheal gland  was  beset  with  caseating  nodules. 

Tonsils. — The  tonsils  contained  each  a  few  caseous 
lodules. 

Pharynx  and  Larynx. — Normal. 

Tongue. — There  was  one  small  caseous  ulcer  on  the 
ight  side  of  the  tongue  and  two  at  the  base. 

Trachea. — The  mucous  membrane  showed  two  ulcer - 
ited  foci  with  congested  margins. 


Small  Intestine. — In  the  lower  part  of  the  intestine 
were  fairly  numerous  caseous  nodules,  ranging  in  size 
from  a  millet  seed  to  that  of  a  wheat  grain.  They  were 
situated  chiefly  in  Peyer's  patches,  but  occurred  also 
under  the  mucous  membrane ;  the  larger  nodules  were 
softened,  and  the  mucous  membrane  over  them  showed 
a  small  opening,  through  which  the  soft  caseous  material 
could  be  squeezed.  In  the  upper  part  of  the  intestine 
there  were  similar  nodules  very  sparsely  distributed. 

Large  Intestine. — Most  of  the  lymphoid  follicles  were 
caseous  and  congested  on  the  mucous  surface. 

Mesenteric  Glands. — All  the  mesenteric  glands  presented 
nodular  enlargements,  largest  and  most  numerous  towards 
the  posterior  extremity  of  the  mesentery.  These  on 
section  were  irregular  in  outline,  and  showed  greyish 
red  translucent  tissue,  surrounding  yellow  caseous  foci. 

Ileo-Colic  Glands. — Were  much  enlarged,  and  were 
composed  almost  throughout  of  firm  translucent  tissue, 
infiltrated  with  caseous  foci. 

Gastric  Glands,  Colic  Glands. — Were  enlarged  ;  the 
majority  were  almost  entirely  composed  of  tuberculous 
tissue  in  a  state  of  early  caseation  ;  the  rest  contained 
caseating  nodules. 

Bladder,  Testicles,  Eyes. — Normal. 

Various  Lymphatic  Glands  : 

Co'liac. — Were  enlarged,  and  resembled  the 
portal. 

Renal  Gland. — Was  packed  with  confluent  case- 
ating nodules. 

Lumbar  a  \d  Iliac  Glai  ds. — Contained  each  a  few 
caseating  nodviles,  the  largest  the  size  of  a  pea. 

Lejt  Precrvral  Gland. — Contained  one  caseating 
nodule,  about  5  millimetres  in  diameter. 

Right  Precrural  Gland. — Had  a  similar  nodule. 

Pudic  Glands,  Popliteal  Glands,  Gluteal  Glands. — 
Contained  caseating  nodules,  the  largest  5  milli- 
metres in  diameter. 

Submaxillary  Glands. — Contained  each  a  caseating 
mass,  the  size  of  a  kidney  bean,  and  several  small 
nodules. 

Pharyngeal  Glands. — Were  closely  beset  with 
caseating  nodules,  forming  in  places  large  con- 
fluent masses. 

Parotid  Glands. — Contained  each  half  a  dozen 
yellow  caseous  nodules,  some  of  which  were  softened 
in  the  centre. 

Lejt  Axillary  Gland. — Showed  two  caseating 
nodules,  5  millimetres  in  diameter. 

Right  Axillary  Gland. — Was  normal. 

A  hsemo-lymph  gland  in  the  right  axilla  contained 
two  caseating  nodules. 

Microscopical  Examination, 

Ulcer  on  Tongue. — Numerous  tubercle  bacilli,  many 
with  dark  stained  granules. 

Secretion  from  Tonsillar  Crypt. — A  few  tubercle  bacilli- 

Small  Intestine. — Numerous  tubercle  bacilli. 
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CALF  296. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XVI. 

Date— May  12th,  1905. 

Dose — 50  milligrammes. 

Weight — 2  qrs.  8  lbs.    [Age — 8  weeks.] 

Died — June  13th,  1905.    32  days  after  inoculation 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  May  12th,  1905. 

Seven  days  later  there  was  a  flat  subcutaneous  thicken- 
ing 4  in.  by  2  in.  ;  the  left  prescapular  gland  measured 
2i  in.  in  length.  On  May  25th,  1905,  13  days  after 
inoculation,  there  was  a  slightly  raised  firm  tumour  5  in. 
in  length  by  3^  in.  in  breadth  ;  the  prescapular  gland 
measured  5  in.  in  length  ;  the  muscles  between  the  tumour 
and  gland  were  thickened  and  infiltrated,  and  there  was 
some  oedema  of  the  dewlap  ;  the  coat  was  staring,  other- 
wise there  was  no  change  in  the  general  condition  of  the 
animal. 

On  June  2nd,  1905,  3  weeks  after  inoculation,  the  calf 
had  become  obviously  ill,  but  there  was  not  as  yet  any 
appreciable  increase  inj^the  rate  of  respiration.  Very 


soon,  however,  the  calf  began  to  breathe  more  quickly, 
and  then  the  rate  of  respiration  very  speedily  increased 
in  frequency  (on  the  day  before  the  calf  died  the  respira- 
tions were  80  per  minute)  and  the  calf  rapidly  lost  flesh 
and  strength.  It  died  on  June  13th,  1905,  32  days  after 
inoculation. 

^Yeig^lts. 

From  May  18th,  1905,  to  June  6th,  1905  (19  days),  there 
was  a  gain  in  Weight  of  5  lbs. ;  during  the  last  week  of  life 
the  calf  lost  12  lbs. 

*  qrs.  lbs. 

May  18th,  1905  ....    2  8 

June  6th,  1905  -       -       -       -    2  13 

June  13th,  1905         -       -       -       -    2  1 


Tempemhire. 

^aj.  June 

tS  /e  ^         30  z  7 


-1 


J3 


S3 


POST-MORTEM  EXAMINATIOIn- 
Carcass. — Considerably  emaciated. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
slightly  elevated  firm  flattened  tumour,  measuring  5  in. 
in  length  and  3  in.  in  breadth.  On  section  this  showed 
between  the  skin  and  muscles,  and  thoroughly  adherent 
to  them,  a  lenticular  mass  of  yellow  caseo -necrotic  tissue, 
three-quarters  of  an  inch  in  greatest  thickness,  showing 
in  the  middle  of  the  upper  part  a  series  of  little  spaces, 
from  which  clear  yellow  fluid  could  be  squeezed.  The 
skin  was  thickened,  and  showed  small  yellow  congested 
tubercles.  The  underlying  muscles  were  fibroid,  and 
closely  beset  for  a  depth  of  about  a  third  of  an  inch  with 
yellow  caseous  nodules. 

Running  in  the  muscles  from  the  inferior  extremity 
of  the  tumour  to  the  nearest  glands  were  several  thick 
hard  caseous  cords. 

Left  Prescapular  Gland. — Weighed  4  ozs.,  and  measured 
3i  in.  by  If  in.  by  If  in.  (transverse  section  triangular  in 
outline).  On  section  the  cortex  was  composed  throughout 
of  pinkish  yellow  caseated  tissue  ;  there  was  no  calcifica- 
tion. In  the  centre  of  the  gland  there  was  a  small  patch 
of  fibroid  glandular  tissue,  studded  with  discrete  yellow 
tubercles  ;   the  capsule  was  thickened. 

Bight  Prescapular  Gland. — Contained  fairly  numerous 
caseous  tubercles,  the  largest  about  I'S  miUimetre  in 
diameter. 


Prepectoral  Glands.— The  left  spherical  prepectoral,  TS 
centimetre  in  diameter,  was  dense  and  caseous  through- 
out. It  was  embedded  in  a  mass  of  fibroid  tissue,  studded 
with  yellow  caseous  nodules,  which  was  continuous  with 
one  of  the  caseous  cords  mentioned  above.  The  left 
kidney-shaped  gland  was  indurated  and  much  enlarged, 
and  showed  in  the  cortex  an  irregular  caseated  patch, 
and  numerous  discrete  caseous  foci. 

The  right  spherical  prepectoral  gland  contained  a 
small  caseating  patch  and  a  few  discrete  tubercles  ;  the 
reniform  gland  contained  numerous  caseous  tubercles, 
some  very  small. 

Cervical  Glands.— On  the  left  side  the  upper  cervical 
showed  half  its  cortex  composed  of  greyish  red  tissue  in  a 
state  of  caseation,  and  in  the  rest  a  few  caseous  tubercles. 
A  lower  cervical  gland,  the  size  of  a  filbert,  was  indurated 
and  in  a  state  of  early  caseation.  A  mid  cervical  gland 
was  cedematous,  and  showed  two  or  three  caseous  foci. 
On  the  right  side  the  upper  cervical  gland  contained 
discrete  caseous  tubercles  ;  the  rest  minute  caseous  foci. 

Abdomen : 

Omentum. — On  the  inferior  surface  of  the  omentum 
there  were  a  few  tubercles,  slightly  opaque  in  the 
centre  the  largest  the  size  of  a  millet  seec. 

Parietal  Peritoneum. — Normal. 

Spleen. — Weighed  6  ozs.,  and  was  normal  on  the 
surface.    The  pulp  was  soft,  and  contained  a  moderate 
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number  of  spherical  grey  miliary  tubercles,  with 
yellow  centres. 

Liver. — The  liver  substance  was  peppered  with 
grey  tubercles,  ranging  in  size  from  a  mere  point  up 
to  about  1  millimetre  in  diameter  (majority  about 
0'5  millimetre)  ;  the  larger  tubercles  were  seen  to 
be  slightly  opaque  in  the  centre. 

Gall  Bladder. — Under  the  mucous  membrane  there 
was  a  minute  yellow  tubercle. 

Portal  Glands. — Were  enlarged,  and  closel}'  l)eset 
with  confluent  caseating  tubercles. 

Kidneys. — Each  kidney  showed  in  the  co  tex 
fairly  numerous  tubercles  similar  to  those  in  the  liver. 

Suprarenal  Bodies. — Appeared  normal. 


The 


Heart. — Normal. 


Pleura. — On  the  parietal  pleura  were  a  few  very 
small  congested  villous  tufts  ;  on  the  pleural  surface 
of  the  diaphragm  there  was  a  single  softened  tubercle. 

Lungs. — The  right  cephalic  and  the  right  middle 
lobes  were  bluish  black  in  colour,  and  almost  com- 
pletely airless.  The  right  caudal  lobe  was  mottled  on 
the  surface  with  irregular  bluish  black  patches, 
which  had  joined  together  to  form  a  network.  In 
the  left  lobes  the  areas  were  not  so  numerous  nor 
so  large.  The  left  cephalic  lobe  (ventral  portion) 
was  more  severely  affected  than  the  left  caudal. 
The  lung  tissue  was  closely  and  evenly  beset  with 
grey  tubercles,  opaque  in  the  centre,  the  largest 
about  1  millimetre  in  diameter  ;  here  and  there  the 
tubercles  showed  a  tendency  to  coalesce. 

Thoracic  Glands. — The  bronchial  and  mediastinal 
glands  were  moderately  enlarged,  and  showed  the 
cortices  composed  of  greyish  red  tissue,  permeated 
wdth  a  fine  yellow  network  ;  the  medullary  portions 
of  the  glands  were  deeply  congested.  The  intra- 
tracheal and  peribronchial  glands  were  similarly 
affected. 

Tlio  \  cntral  mediastinal  gland-<  contained  discrete 
oaseous  tubercles. 


Alimentary  Tract  : 

Tonsils. — Several  crypts  were  filled  with  secretion  ; 
no  tubercles  were  seen. 

Pharynx. — In  the  corrugated  mucous  membrane  in 
the  vault  there  were  one  or  two  minute  caseous 
tubercles  ;  notubercles  in  other  parts  of  the  pharynx. 

Tongue. — On  the  left  side,  near  the  base,  was  a 
jrellow  tubercle  with  a  soft  caseous  centre  (foUicle  ?). 

Larynx. — Normal. 

Trachea. — The  mucous  membrane  in  the  anterior 
part  showed  three  or  four  small  grey  tubercles  with 
congested  margins. 

Intestines. — No  tubercles  were  seen. 

Gastric,  Mesenteric,  and  Colic  Glands. — Contained 
discrete  caseating  tubercles.  The  terminal  mesenteric 
glands  were  most  afiected,  and  showed  in  addition  to 
the  tubercles  numerous  discrete  caseous  foci. 

Various  Lymphatic  Glands  : 

Cosliac  Glaiuls. — One  of  the  glands  consisted  of  firm 
grey  tissue,  studded  with  caseous  foci ;  the  other,- 
contained  small  tubercles. 

Lumbar  Glands,  Renal  Glands. — Resembled  the 
portal. 

Frecrural  Gland s.—Contmne.d  fairly  numerous 
discrete  caseous  tubercles,  irregular  in  outline,  the 
largest  about  I'.j  miUimetre  in  diameter. 

Pvdic,  Popliteal,  Gluteal,  Lschiatic,  Parotid,  Sab- 
maxillary,  Pharyngeal. — Contained  similar  tubercles, 
the  largest  in  the  majority  of  the  glands  being, 
however,  not  more  than  1  millimetre  in  diameter. 

Axillary,  Iliac,  Ilio-Sacral.— Showed  only  a'small 
number  of  tubercles. 

All  the  hcxmo-lymph  glands  contained  caseous 
tubercles. 

Eyes,  Thyroid  Body,  Mamma,  Urinary  Bladder. — Normal. 
Microscopical  Examination. 


Gall  Bladder  - 
Tongue  Tubercle 


_|    Numerous  tubercle  bacilli. 
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VIRUS  B  XVII. 

January  9,  igo.'). 


LUNG  AND  MEDIASTINAL  GLANDS. 


The  specimens,  mediastinal  and  bronchial  glands  and  lung,  were  taken  from  a  young  fat  cow. 
In  the  Imig  ivere  two  patches  of  tubercle.  There  were  no  tubercles  in  the  bronchial  glands. 
The  patches  in  the  lung  were  tuberculous  and  showed-  yellow  patches  of  necrosis.  In  the 
mediastinal  gland  there  were  two  nodules,  filled  with  softened  caseous  material  gritty  from 
calcification,  and  numerous  discrete  yellow  pea-sized  calcareous  nodules. 
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CALF  258. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XVII. 
Dose — 50  milligrammes. 
Date— April  13th,  1905. 

Weight— April  19th,  1905.    2  qrs.  25  lbs.    (Age,  10  weeks). 
Died — May  1st,  1905.    18  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  April  13th,  1905. 

Six  days  later  there  was  a  subcutaneous  thickening, 
3  in.  by  2  in.;  the  prescapular  gland  on  the  same  side  was 
twice  the  normal  in  size. 

The  tumour  increased  and  finally  measured  about 
5  in.  by  B^-  in.  by  1  in.;  the  prescapular  gland  measured 
about  3^  in.  in  long  diameter. 

On  April  24th,  11  days  after  inoculation,  the  respirations 
were  noticed  to  be  increased  and  the  animal  looked  ill. 
The  illness  rapidly  became  more  acute  ;  the  respirations 
increased  in  frequency,  and  were  finally  very  hurried  and 
laboured ;  the  calf  became  very  thin  and  weak,  and  was 
found  dead  on  the  morning  of  May  1st,  1905,  18  days  after 
inoculation. 

Temferature. 


April 
23 


28 


-90 


38 


7 


W  eights. 

The  Calf  lost  16  lbs.  in  weight  in  12  days. 

April  19th,  1905  -  -  -  2  qrs.  25  lbs. 
April  25th,  1905  -  -  -  2  qrs.  21  lbs. 
May  1st,  1905  -       -       -  2  qrs.    9  lbs. 

Rate  of  loss  per  week    -       -  9.3  lbs. 

POST-MORTEM  EXAMINATION. 
Carcass. — Very  emaciated. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  a  firm  tumour  5  in.  by  in.  by  a 
little  over  1  in.  in  thickness  ;  it  was  rounded  externally, 
flattened  on  the  internal  surface  ;  on  section  it  consisted 
of  deeply  congested  (especially  around  the  peripheral 
parts)  yellow  necrotic  tissue,  showing  signs  of  breaking 
down  in  the  centre.  The  skin  and  superficial  muscles 
were  adlierent  and  infiltrated  for  a  short  distance. 

The  Left  Prescapular  Gland. — Measured  3J  in.  by  1^  in. 
by  IJin,  and  weighed  a  little  over2ozs.  On  section  the 
cortex  was  composed  throughout  of  firm  pinkish-yellow 
caseated  tissue  ;  the  medullary  part  was  deeply  congested 
and  beset  with  minute  discrete  tubercles. 

The  Left  Prepectoral  Glands. — The  spherical  gland,  the 
size  of  a  large  pea,  was  firmer  than  normal,  engorged  with 
blood,  and  showed  small  greyish-white  points  in  the  cortex. 

A  deeper,  slightly  larger  gland  showed  minute  discrete 
pearly-grey  tubercles  in  the  cortex. 

Cervical  Glands. — A  left  lower  cervical  gland,  the  size 
of  a  large  filbert,  was  deeply  congested  and  beset  in  the 
cortex  with  minute  grey  tubercles  mostly  in  groups. 
Other  cervical  glands  on  the  left  side  and  all  those  on  the 
right  contained  each  a  few  minute  grey  tubercles. 

Abdomen  : 

Omentum.- — The  connective  tissue  fringes  on  the 
inferior  surface  were  deeply  congested,  and  showed  a 
small  number  of  tubercles  ranging  in  size  from  a 
point  just  visible  to  that  of  a  millet  seed.  There 
was  a  small  quantity  of  yeUow  serous  fiuid  in  the 
peritoneal  sac. 

Spleen  weighed  6  ozs.,  and  was  normal  on  the 
surface  ;  on  section  the  pulp  was  dark  red  and  of 


about  normal  firmness  ;  close  examination  revealed 
some  small  spherical  grey  bodies  scattered  throughout 
which  were  probably  early  tubercles. 

The  Liver  was  shghtly  enlarged  and  showed  a 
purplish  yellow  mottling  on  the  surface ;  the  substance 
was  firm  and  closely  peppered  with  minute  grey 
tubercles,  with  opaque  centres,  mostly  about  0"5mm. 
in  diameter. 

Gall  Bladder. — Under  the  mucous  membrane  there 
were  a  few  minute  whitish  specks  (?). 

The  Portal  Glands. — Were  enlarged  and  cedematous  ; 
the  cortices  were  firmer  and  greyer  than  normal  (as 
if  infiltrated  with  cells)  but  there  was  no  sign  of 
caseation. 

The  Kidneys. — Showed  sparsely  scattered  minute 
grey  tubercles  in  the  cortex. 

Suprarenals. — A  few  minute  whitish  points  were 
seen  in  the  cortex  of  the  right  suprarenal ;  none  in 
that  of  the  left. 

Thorax  : 

Heart. — The  pericardial  sac  contained  a  small 
quantity  of  clear  serous  fluid ;  the  heart  muscle 
was  dark  and  full  of  blood  ;  the  venticles  and  auricles 
contained  dark-red  blood  clot ;  on  the  endocardium 
of  the  right  ventricle  there  were  a  few  minute  pearly- 
grey  tubercles. 

Pleura. — Along  the  margins  of  the  ribs  and  on  the 
tendon  of  the  diaphragm  there  were  some  small 
congested  vegetations,  in  some  of  which  tiny  grey 
foci  were  seen. 

Lungs. — The  small  anterior  lobes  and  the  antero- 
ventral  portion  of  the  posterior  lobes  were  dark  red, 
firm,  heavy,  and  quite  airless  ;  the  posterior  parts 
of  the  caudal  lobes  were  diffusely  congested,  but  were^ 
still  air  containing,  the  cut  surfaces  exuding  slightly 
frothy  blood-stained  fluid.  The  limg  tissue  was 
closely  and  evenly  beset  with  minute  grey  tubercles, 
just  visible  to  the  naked  eye.  In  the  completely 
solid  parts  of  the  lung  the  small  bronchi  were  tilled 
with  muco-pus. 

Thoracic  Glands. — The  caudal  mediastinal  gland 
was  about  twice  the  normal  in  size  and  on  section 
deeply  congested  ;  the  cortex  was  packed  with  minute 
grey  tubercles,  which  in  several  places  had  become 
confluent. 

The  glands  anterior  to  this  and  the  intra- 
tracheal glands  were  enlarged  and  similarly  affected. 

The    bronchial    glands    were    about    twice  the 
normal  in  size,  and  perhaps  a  little  more  severely 
affected  than  the  mediastinal. 
Tonsils. — No  tubercles  visible. 

Pharynx,  Larnyx  and  Trachea. — Appeared  normal ;  the 
trachea  contained  frothy  mucus. 

Intestines. — The  mucous  membrane  of  the  posterior 
two-thirds  of  the  small  intestine  was  intensely  congested; 
no  tubercles  seen. 

The  Gastric,  Mesenteric  and  Colic  Glands. — Showed  a 
small  number  of  very  minute  grey  foci. 

Urinary  Bladder,  Eyes,  Thyroid  Body. — Normal. 

The  Gluteal,  Ischiatic,  Popliteal,  Precrural,  Iliac, 
Ileo-sacral,  Lumbar,  Renal,  Vertebral,  Ventral  mediastinal, 
Riglit  Prescapular,  Right  Prepectoral,  Submaxillary, 
Parotid,  and  Pharyngeal  Glands  showed  minute  grey,  or 
greyish  white,  foci  in  their  cortices  ;  in  some  of  the 
glands  {e.g.  the  submaxillary  and  pharyngeal)  these 
foci  were  very  numerous ;  many  of  the  glands  were 
deeply  congested. 

The  CcBliac  Glands. — Were  enlarged ;  two  of  the 
larger  ones  resembled  the  portal ;  others  had  dis- 
crete grey  foci  in  the  cortex. 

Several  H(vmolymph  Glands  were  seen  to  contain 
early  tubercles. 

Microscopical     Examinations     (Smear  Preparations). 

Iliac  Gland. — Numerous  tubercle  bacilli. 

RigM  Suprarenal. — Tubercle   bacilli  scanty. 

Spherical  Prepectoral  Gland  \t.j  a  u  i 

^  7-      ^7    J  I  Numerous  tubercle 

Coetiac  Gland  -  -  -r  i  -n. 
o  7  T>  1  bacilh. 
Spleen  Pulp     -       -  -J 
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VIRUS  B  XVIII. 

Jamiary  30,  1905. 


BRONCHIAL  GLAND. 


The  specimens  were  the  hronchial  glands  of  a  young  cow.  The  left  lung  showed  a  few  patches 
of  tubercle  ;  there  was  no  trace  of  tuberculosis  of  pleura  or  of  any  other  organs  or  glands. 
The  two  bronchial  glands  were  beset  with  yellow  caseous  nodules,  slightly  gritty  froyn 
calcification,  which  almost  completely  replaced  the  gla^id  substance. 


tABLi:  18. 


CALF  360. 

Subcutaneous. 
Dose :  10  iiig. 
Killed  Marcli  13.  inufi 
{01  days  after  iiinculn- 
tion). 
P.M.-Caseons 
gritty  local  lesion ; 
adjacent  glands  en- 
larged, caseous,  and 
gritty  from  calcifica- 
tion ;  siiarsely  scnt- 
tered  miliary  calcare- 
ous tubercles  in  InngH, 
spleen,  and  liver ; 
thoracic  and  portal 
glands  contained 
numeroua  discrete 
calcareo-caaeous 
tubercles  ■  other  lym- 
phatic glandg  -were 
normal  or  contained 
one  or  two  calcareo- 
CMCous  tubercles. 


Culture  kept  throughout  on  pure 


COLTDRK  iNOCUr.ATIONS. 

ViRi's  B  XVIU. 

(Jiinnnry  3(1, 

BKONUIIIAL  ULANU. 

locnintcd  on  December  12, 1905,  with  culture  derived  from  the  original  material. 

Thff  culture  used  was  20  days  old,  IGth  geiieration,  and  had  been  in 

cultivation  for  a  period  nf  310  diiys. 
ini.  Culture  grown  for  209  days  on  glycerin  serum,  and  fur  l(j7  q 


IIABBITS. 

All  Subcutaiieoi 


No. 

Dose. 

Duration 
of  life. 

licsult. 

:m 

lOlllg. 

D.  17  days 

S.T.    A  fow 
tuliercles  in 
lungs. 

-)Sn 

0-1  iiig- 

D.  fi7  flays 

(i.T. 

rm 

noi  inn. 

D.  173  days 

G.T. 

o-rxil  mg. 

D.  !)7  finys 

( I.T. 

CALF  362. 

Subcutaneous. 
Dose ;  10  nig. 
Died  Febniarj;  3, 1906 
(.')3  days  after  inocula- 
tion). 
P.Sr.-Larsc  cnseo- 
necrotic  local  lesion  ; 
enlargement  and  case- 


ati. 


of  : 


glands ;  numerous 
caseous  nodules  in  all 
the  organs  and  glands; 
lungs  extensively  con- 
solidated. 


CALF  364. 

Subcutaneous. 
DosL*  :  10  mg. 
Died  January  28, 190G 
(47  days  after  inocula- 
tion). 
P.M.— Large  caseo 
necrotic  local  lesion  ; 
adjacent   glands  en- 
larged and  extensively 
caseatcd  ;  general 
tiiberculo.'iis ;  lungs 
and    spleen  packed 
with  caseating 
nodules. 


RABBITS. 

Inoculated  on  -June  2(),  19u5,  with  culture  derived  hx 
The  cultures  used  were  the  8tL  generation,  21  days  old  and  had  been 


RABBITS. 

All  Snbcutarieoi 


No. 

Dose. 

Duration 
of  lite. 

liesult. 

EOS 

1-0  nig. 

D.  88  days 

G.T. 

693 

0-1  mg. 

D.  go  days 

G.T. 

.504 

O'Ol  mg. 

D.  86  days 

G.T. 

sm 

0-001  mg. 

D.  15  days 

Local  lesion. 
One  tubercle 
in  hing. 

1  the  original  material. 

I  cultivation  a  total  period  of  147  days, 


CALF  366. 

Subcutaneous. 

Dose :  10  mg. 
Died  .January  14, 1306 
(33  days  after  inocula- 
tion). 

P.M.— Gaseo-necrotic 
local  lesion  ;  general 
tuberculosis  (miliary). 


Culture  kept  throughout  on  pure  serum. 


Culture  grown  for  64  days 


No.  of 
Rabbit. 

Dose. 

Method  of 
Inoculation. 

Duration  of 
Life. 

Result. 

343 

rO  uig. 

Intraperitoneal 

D.  12  days 

G.T. 

344 

O'l  mg. 

Intraperitoneal 

D.  26  days 

G.T. 

342 

0-01  mg. 

Intiaperitoneal 

D.  25  days 

G.T. 

341 

i-n  mg. 

Subcutaneous 

D.  62  days 

G.T. 

340 

01  mg. 

Subcutaneous 

D.  67  days 

G.T. 

No.  of 
Rabbit, 

Dose. 

Method  of 
Inoculation. 

Duration  of 
Life. 

Result. 

338 

1*0  mg. 

Intraperitoneal 

D.   5  days ] 

Enter- 

339 

O'l  mg. 

Intraperitoneal 

D.  GdaysJ 

itis. 

337 

0.01  mg. 

Intraperitoneal 

D.  20  days 

G.T. 

.336 
33;". 

I'O  mg, 
0-1  mg. 

Subcutaneous 
Subcutaneous 

K.  79  days 

(•Ij'itig.) 
D.  fifi  days 

G.T. 
(i.T. 

CALF  360. 


Subcutaneous  inoculation  oi  culture  derived  frora  the  original  material  of  Virus  B  XVIII. 

(The  culture  used  was  the  16th  generation,  20  days  old  ;  the  virus  had  been  in  cultivation  for  a  period  of  316- 
days  and  during  this  period  had  Ijccn  grown  solely  on  serum.) 

Dose — 10  milligrammes. 

Date— December  12th,  1905. 

Weight — 1  cwt.  0  qr.  17  lbs. 

Killed— :\Iarch  13th,  1906.    91  days  after  inoculation. 


Clinical  H islory. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  December  12th,  1905. 

Ten  days  later  there  was  a  firm  tumour,  4  in.  by  3|^  in. 
by  about  1  in.  in  thickness,  adherent  to  the  skin  and 
infiltrating  the  muscles ;  the  left  prescapular  gland 
measured  3|-  in.  in  length  ;  the  prepectoral  glands  were 
not  perceptibly  enlarged. 

On  January  5th,  1906,  24  days  after  inoculation,  the 
tumour  measured  4|  in.  in  length  and  3  in.  in  breadth 
and  was  pear-shaped  in  outline  ;  the  prescapular  gland 
measured  4.V  in.  in  length,  and  a  jjrepectoral  gland  was 
felt  to  be  slightly  enlarged. 


The  tumour  and  the  prescapular  gland  remained  for 
some  time  stationary  in  size  and  then  diminished  slightly. 

The  general  condition  of  the  calf  was  moderately  good 
throughout  the  whole  of  the  experiment  and  there  were 
no  obvious  signs  of  ill-health. 

Weights. 

There  was  a  steady  increase  in  weight  during  the 
experiment. 

December  13th,  1905    -       -  1  cwt.  0  qra.  17  lbs. 
January  25th,  1906      -       -  1  cwt. 


2  qrs. 


5  lbs. 
0  lbs. 


February  21st,  1906     -       -  1  cwt.  3  qrs. 
aiarch    13th,  1906        -       -  1  cwt.  3  qrs.  16  lbs. 

Gain  in  weight,  2  cjrs.  27  lbs. 

Rate  of  gain  per  week,  6  38  lbs. 


Tewperafiire. 


12. 


Decernber 

17  22 


JaJtuta-L) 


27 


// 


/6 


4f 


During  the  remainder  of  ihe  experiment  the  temperature  was  normal. 


POST-JIORTEM  EXAMINATION. 
Carcass  in  good  condition. 

Local  Lesion. — At  the  seat  of  inoculation  on  the  left  side 
of  the  neck  there  was  a  firm  tumour  measuring  4  x  2J-  x  l:Jin.; 
on  section  it  was  composed  of  dense  fibrous  tissue  contain- 
ing irregular  tough  yellowish  white  caseous  tracts  ;  the 
caseated  tissue  was  apprecial)ly  gritty  from  calcification, 
chiefly  around  the  margins,  and  showed  in  several  places 
small  cavities  filled  with  caseo-pus.  The  skin  over  the 
tumour  was  thickened  and  intimately  adherent,  but 
not  infiltrated  ;  the  muscles  under  the  upper  jiart  of  the 
tumour  were  infiltrated  ;  but  not  under  the  lower. 

Tlu  Left  Prescapular  Gland  weighed  3  ozs.  and  measured 
3x  1.^  X  l^in.  ;  on  section  the  cortex  of  the  gland,  except 
for  a  small  jjortion  at  one  extremity  which  contained  dis- 
crete pin-head-sized  calcareous  tubercles,  was  composed  of 
dense  yello-«ish  caseated  tissue,  gritty  chiefly  around  the 
margins  ;  no  tubercles  w  ere  seen  in  the  medullary  portion  of 
the  gland  ;  the  capsule  was  greatly  thickened,  particularly 
on  the  convex  surface,  where  at  one  place  it  measured 
1  cm. 

21ie  Bight  Prcscn pular  Gland  was  normal  in  size  and 
contained  one  nodule,  about  2  mm.  in  diameter,  with  a 
yellow  caseous  and  sUglitlj-  gritty  centre  and  a  fibrous 
margin. 

Prepictoral  Glands. — On  the  left  side  the  spherical 
gland  contained  a  minute  spherical  yellowish  white 
tubercle  ;  the  kidney-shaped  gland  contained  a  minute 
white  point  ;  neither  gland  was  enlarged. 

On  the  right  side  the  prepectoral  glands  were  normal. 


Cervical  Glands. — On  the  left  side  a  lower  cervical 
gland  contained  a  few  discrete  yellow  tubercles,  some 
gritty ;  the  upper  cervical  gland  contained  one  yellow 
tubercle  with  a  fibrous  margin.  Other  cervical  glands 
on  the  left  side  and  all  those  on  the  right  were  normal. 

A  gland  under  the  left  scalenus  mascle  in  front  of  the 
rib  showed  a  few  discrete  j'ellow  gritty  tubercles. 
Abdomen; 

Omentum  and  Peritoneum. — Normal. 
The  SplecJi  weighed  12  ozs.  ;  on  the  surface  were 
a  few  connective  tissue  processes  ;  the  pulp  contained 
sparsely  scattered  tubercles,  ranging  in  size  from 
1  to  about  2  mm.  in  diameter ;  the  tubercles  had 
iil)i-ous  margins  and  yellow  calcareous  centres. 

The  Liver  showed  on  the  surface  under  the  capsule 
sparsely  scattered  tubercles  ranging  in  size  from 
about  1  to  a  little  over  2  mm.  in  diameter ;  the 
tubercles  had  fibrous  margins  and  yellow  calcareous 
centres  ;  a  few  of  the  larger  tubercles  near  the  thin 
margin  of  the  liver  projected  considerably  above 
the  surface.  Sparsely  scattered  throughout  the 
substance  of  the  hver  were  spherical  tubercles,  the 
largest  about  1  mm.  in  diameter,  with  yellow  cal- 
careous centres  and  fibrous  margins. 

The  Portal  Glands  were  not  ob^aously  enlarged  ; 
they  showed  in  the  cortices  fairly  numerous  discret(> 
tubercles,  the  largest  about  1  mm.  in  diameter,  witli 
yellow  calcareous  centres  and  fibrous  margin.s. 

Kidneys. — The  right  kidnej-  showed  in  the  cortex 
a  cyst,  filled  with  clear  fluid,  the  size  of  a  pigeon  s 
egg  ;  scattered  about  over  the  surface  minute  grev 
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points  were  seen,  some  of  which  on  section  extended 
into  the  cortex  as  radial  streaks.    The  left  kidney 
contained   similar   foci.    In   neither    kidney  were 
there  any  definite  tubercles. 
Suprarenal  Bodies. — Normal. 

Thorax : 

Heart. — Normal. 

Pleura. — Costal  pleura  normal;  there  was  slight 
h3rpertrophy  of  the  lymphatic  fringes  on  the  dia- 
phragmatic pleura. 

Lungs. — The  Ivmgs  were  normal  in  general  appear- 
ance ;  they  contained  sparsely  scattered  tubercles 
ranging  in  size  from  a  mere  point  to  about  1  mm.  in 
diameter ;  the  larger  ones  had  grey  margins  and 
yellow  calcareous  centres  ;  many  of  the  smaller  ones 
were  grey  and  translucent  throughout.  On  the 
visceral  pleura  covering  the  diaphragmatic  surface 
of  the  caudal  lobes  the  lymphatic  fringes  following 
the  lines  of  the  interlobular  septa  were  hjrpertrophied, 
and  on  the  dorsal  surface  there  were  numerous 
small  connective  tissue  tags ;  the  pleura  over  several 
tubercles  showed  transparent  filmy  thickenings,  in 
one  case  7  cm.  in  diameter. 

Larynx  and  Trachea. — Normal. 

The  Bronchial  and  Mediastinal  Glands. — Were 
little  if  at  all  enlarged,  and  showed  in  the  cortices 
discrete  yellow  calcareous  tubercles  varying  in 
diameter  up  to  1  mm. 

The  Ventral  Mediastinal  Glands. — Were  normal. 


Tongue,  Pharynx  and  Tonsils. — Normal 
Intestines. — Normal.  <  . 

Mammary  Gland. — Normal. 
Thyroid  Body. — Normal. 
Eyes. — Normal. 

Special  Lymphatic  Glands : 

Codiac  Glands. — One  contained  fairly  numerous 
discrete  caseous  miliary  tubercles,  some  of  which 
were  just  perceptibly  gritty  ;  another  contained  tliree 
caseous  tubercles  not  appreciably  gritty. 

The  Left  Precrural  Gland. — Contained  three  yellow 
gritty  tubercles,  with  fibrous  margins,  the  largest 
1'5  mm.  in  diameter  ;  the  right  was  normal. 

One  Pudic  Gland. — Contained  two  pin-head  sized 
yellow  gritty  tubercles. 

The  Left  Iliac  Gland  and  the  Left  Glv.teal.—CoQ- 
tained  each  one  yellow  gritty  tubercle  ;  the  corres- 
ponding glands  on  the  right  side  were  normal. 

The  Left  Submaxillary  Gland. — Sho^\  ed  one  minute 
white  point, the  right  contained  a  small  gritty  tubercle. 

The  Popliteal,  Ischiatic,  Ilio-sacral,  Lumbar,  Renal. 
Axillary  and  Pharyngeal  and  Parotid  Lymphatic 
Glands. — Were  normal. 

Mesenteric  Glands. — One  contained  a  small  group 
of  yellow  pin-head  sized  tubercles  ;  two  others  con 
tained  scattered  tubercles  ;  the  rest  were  normal. 

The  Ileo-colic  Glands. — Showed  a  few  discrete 
yellow  miliary  tubercles,  slightly  gritty  from  cal- 
cification. 

Gastric  and  Colic  Glands. — Normal. 
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CALF  362. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  XVIII. 
(Inoculated  at  the  same  time  as  Calf  360.) 
Dose — 10  milligrammes. 
Date— December  12th,  1905. 
Weight— 1  cwt.  0  qr.  12  lbs. 

Died— February  3rd,  1906.    53  days  after  inoculation. 


Clinical  History. 

The  calf  ^v•as  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  December  12th,  1905. 

On  December  22nd,  1905,  10  days  after  inoculation, 
there  was  a  firm  flattened  tumour  measuring  5  in.  by  3  in.; 
the  left  prescapular  gland  measured  3  in.  in  length  and 
the  rounded  prepectoral  gland  was  much  enlarged. 

On  January  5th,  1906,  24  days  after  inoculation,  there 
was  a  firm  prominent  tumour,  flattened  exttnnally  ;  the 
prescapular  gland  ^^■as  very  large  and  hard  and  measured 
5  in.  in  length  ;  the  prepectoral  gland  was  the  size  of  a 
wahiut. 

On  January  loth,  1906,  the  tumour  measured  7  in.  in 
length  (from  above  downwards)  and  4  in.  in  breadth  ; 
the  prescapular  and  jirepectoral  glands  were  very  hard 
and  had  diminished  somewhat  in  size. 


The  calf  remained  in  moderately  good  health  until  about 
the  middle  of  January. 

On  January  15th,  190(),  34  days  after  inoculation,  the 
calf  was  obviously  ill  ;  the  respirations  were  increased 
and  somewhat  jerky  and  there  was  occasional  cough. 
Tile  respirations  increased  in  frequency  and  became  very 
laboured.  The  calf  gradually  lost  appetite,  flesh  and 
strength,  and  died  on  February  3rd,  1906,  53  days  after 
inoculation. 


Weights. 


December  13th,  1905 
January  25th,  1906 


1  cwt.  0  qr.  12  lbs, 
1  cwt.    0  qr.    6  lbs. 


The  calf  lost  6  lbs.  in  weight  during  the  experiment. 
Temjterature. 


Decern  beK 

17  21 
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POST-MORTEM  EXAMINATION. 
Carcass  emaciated. 

Local  Lesion.  — At  the  seat  of  inoculation  there  was  a  firm 
tumour  weighing  lib.  loz.(\\  ith  skin  and  infiltrated  muscles) 
and  measuring  7  x  4  x  1|-  in.  ;  on  section  it  showed  between 
the  skin  and  muscles  a  mass  of  yellow  caseo-ne(  rotic  tissue 
containing  in  the  middle  of  the  upper  part  a  series  of  small 
spaces  filled  with  serous  fluid  ;  at  the  level  of  the  latter  the 
oaseated  tissue  penetrated  deeply  into  the  muscles  ;  else- 
where the  muscles  adherent  to  the  mass  Avere  fibroid  and 
closely  beset  with  yellow  caseous  nodules  ;  the  skin  was 
firmly  adlierent,  thickened  and  studded  with  yellow 
caseous  tubercles  ;  the  superficial  layer  of  the  skin  was 
fissured  and  necrosed. 

The  Left  Prescapular  Gland  weighed  6  ozs  and  measured 
3x2x2in.  ;  on  section  it  was  composed  throughout 
of  dense  pinkish  yellow  caseatcd  tissue  containing  a  few 
.scattered  calcareous  particles. 

Hie  Bight  Prescapular  (1|-  in.  in  length)  showed  in  the 
cortex  a  moderate  number  of  yellow  caseous  nodules,  the 
largest  3  mm.  in  diameter  ;  at  one  extremity  there  was 
a  larger  nodule  composed  of  several  smaller  ones  aggre- 
gated together. 

Prepectoral  Glands. — On  the  left  side  the  spherical  pre- 
pectoral gland  measured  II  in.  in  diameter,  and  on  section 
resembled  the  left  prescapular;  the  reniform  gland,  l|in. 
in  length,  showed  the  greater  part  of  the  cortex  firm  grey 
and  closely  beset  with  caseous  tubercles  ;  a  small  gland 
posterior  to  the  latter  lying  in  the  first  intercostal  space 
contained  three  small  caseous  nodules  ami  numerous 
small  caseous  foci 


Cervical  Glands. — ^On  both  sides  the  glands  along  the 
trachea  were  slightly  enlarged  and  contained  each  one  or 
two  irregular  cascating  nodules  ;  the  superior  cervical 
glands  were  normal. 

Under  the  scalenus  anticus  on  the  left  side  there  was 
an  o^dematous  congested  gland  the  size  of  a  broad  bean 
beset  with  irregular  miliary  caseous  tubercles  ;  the  corre- 
sponding gland  on  the  ojiposite  side  was  enlarged  and 
partly  caseous. 

Abdomen  : 

On  the  inferior  surface  of  the  omentum  there  were 
about  nine  congested  lenticular  nodules,  the  largest 
5mm.  in  diameter  ;  on  section  they  were  yellow  in  the 
centre ;  there  were  besides,  several  tubercles,  the 
largest  the  size  of  a  millet  seed. 

Parietal  Peritoneum.  — Normal. 

The  Spleen. — Was  enlarged  and  weighed  11  ozs.; 
on  sccticn  the  pulj)  was  dark  red,  soft,  and  crowded 
with  firm  yellow  caseous  nodules,  somewhat  irregular 
in  outhne,  ranging  from  about  2  to  5  mm.  in  diameter. 

The  Liver. — Was  enlarged  and  weighed  5  lbs  ; 
the  substance  was  pale  and  contained  moderately 
numerous  greyish-yellow  tubercles  mostly  1  to  1'5 
mm.  in  diameter ;  on  the  surface  under  the  capsule 
there  were  some  larger  nodules,  a  few  of  which  were 
slightly  raised  above  the  surface  and  mushroomed. 

The  Gall  Bladder. — Was  normal. 

The  Portal  Glands. — Were  enlarged  and  closely  beset 
with  cascating  tubercles  aggregated  together  into 
irregular  nodules  and  masses. 


Kidneys. — Ea 'h  kidney  showed  on  the  surface 
about  two  dozen  yellow  caseous  nodules,  with  grey 
margins,  the  largest  about  2  mm.  in  diameter  ;  similar 
nodules  were  seen  in  the  depth  of  the  cortex  ;  some 
of  the  nodules  were  elongated  in  a  radial  direction. 

The  Left  Suprarenal  Body. — Contained  one  opaque 
miliary  tubercle. 

37te  Eight  Suprarenal  Body. — Appeared  normal. 

Thorax  : 

H  eart.  — Normal. 

Pleura. — The  lymphatic  fringes  along  the  margins 
of  the  ribs  were  slightly  hypertrophied  and  contained 
small  tubercles,  with  here  and  there  a  flattened 
caseating  nodule.  On  the  mediastinal  pleura  there 
were  several  groups  of  caseovis  tubercles  surrounded 
by  congested  connective  tissue  and  a  few  scattered, 
loosely -attached  lenticular  nodules. 

On  the  pleural  surface  of  the  diaphram,  chiefly 
along  the  reflections  of  the  mediastinal  and  caval 
olds  of  the  pleura,  there  were  small  clusters  of 
tubercles  ;  there  were  also  a  few  discrete  nodules,  one 
Joosely-pedunculated  and  deeply  ha^morrhagic. 

The  Lungs. — Did  not  collapse  and  were  firm  ana 
very  heavy  ;  they  weighed  with  the  attached  glands 
■9|  lbs.,  and  were  filled  with  firm  caseating  nodules, 
rregular  in  outline,  ranging  in  size  up  to  about  .5  mm. 
Ill  diameter  ;  in  the  caudal  lobes  there  were  numerous 
large  caseating  masses  ;  these  were  largest  and  most 
numerous  in  the  left  caudal  lobe,  where  they  affected 
\\  hole  lobules ;  in  the  right  they  were  smaller, 
more  irregular,  and  were  evidently  formed  by  the 
union  of  smaller  nodules.  The  right  cephalic  lobe 
was  reddish  in  colour  and  quite  airless,  and  showed 
on  section  the  bronchi  much  dilated  and  filled  "nith 
yellow  muco-pus  ;  the  right  middle  lobe  was  partly 
consohdated. 

The  Mediastinal  ami  Bronchial  Glands. — Were 
much  enlarged,  weighing  together  about  10  ozs  ; 
■on  section  their  cortices  (except  in  two  cases)  were 
almost  entirely  composed  of  firm  greyish  tissue 


mottled  with  irregular  yellow  patches  of  caseation  : 
two  of  the  glands  were  closely  beset  with  discrete 
caseating  nodules  ;  the  medulla  of  each  gland  was 
congested. 

Alimentary  Trad. 

Larynx  and  Trachea. — Normal. 

The  Tonsils. — Contained  each  two  or  three  caseous 
nodules. 

Tongue  and  Pharynx. — Normal. 

Small  Intestine. — The  terminal  Peyer's  patch 
showed  a  few  submucous  yellow  caseous  nodules,  u)j 
to  2  mm.  in  diameter  ;  in  the  rest  of  the  intestine  there 
were  a  few  sparsely  scattered  nodules. 

Large  Intestine. — Normal. 

The  Mesenteric  Glands. — Not  enlarged,  contained 
numerous  caseating  nodules,  irregular  in  outline, 
the  largest  about  1  cm.  in  diameter. 

The  Colic  and  Gastric  Glands. — Contained  discrete 
caseating  nodules  ;  one  gastric  gland,  however,  was 
indurated  and  closely  beset  Avith  irregular  caseous 
tubercles. 

Eyes. — Normal. 

Testicles.  — Normal. 

Bladder. — On  the  internal  surface  there  was  a 
projecting  yellow  caseous  tubercle. 
Special  Lymphatic  Glands : 

Ccsliac  Glands. — A  group  of  four,  enlarged,  indurated 
and  closely  beset  with  irregular  caseous  coalescing 
tubercles. 

The  Renal  and  Lumbar  Glands. — Were  enlarged 
and  closely  beset  with  caseating  nodules. 

The  Precrural,  Pudic,  Popliteal,  Gluteal,  Submaxil- 
lary, Pharyngeal,  Axillary  and  Bight  Iliac  Glands,  and 
the  Left  Parotid  Gland.  — Contained  numerous  caseating 
nodules,  ranging  in  size  up  to  3  mm. 

The  Mastoid  Glands  and  the  Left  Iliac  Gland. — Con- 
tained each  one  caseating  nodule. 

The  Right  Parotid  Gland  and  the  Ischiatic  Glands. — 
Were  normal. 

Several  Hamolymph  Glands  in  various  parts  of 
the  body  contained  caseous  nodules. 
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CALF  364. 

'Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XVIII. 

(The  culture  used  was  the  16th  generation,  20  days  old.  The  total  age  of  the  culture  was  316  days,  during  209  of 
which  it  was  grown  on  glycerin  serum  ;  the  last  subculture  was  grown  on  pure  serum.) 

Lose — 10  milligrammes. 

Date— December  12th,  1905. 

Weight— 1  cwt.  0  qr.  17  lbs. 

Died — January  28th,  1906.    47  days  after  inoculation. 
Clinical  History. 

The  calf  was  inoculated  subcutancously  on  the  left 
side  of  the  neck  on  December  12th,  1905. 

Ten  days  later  there  was  a  firm  prominent  tumour, 
pear-shaped  in  outline,  measuring  6  in.  x  3  in.  ; 
the  prescapular  gland  measured  2i  inches  in  length  and 
a  prepectoral  gland  was  the  size  of  a  walnut. 

On  January  5th,  1906,  24  days  after  inoculation,  there 
was  a  moderately  thick  elongated  tumour  measuring 
8  in.  in  length  by  3h  in.  in  breadth  and  extending  into  the 
dewlap  ;  the  lower  extremity  of  the  tumour  was  not  so 
firm  as  the  upper  and  was  probably  mainly  oedematous. 
The  prescapular  gland  now  measured  nearly  4|  in. 
in  length.  The  tumour  showed  very  little  further  in- 
crease in  size,  and  the  adjacent  glands  remained  unaltered. 

Constitutional    symptoms    were    first    observed  on 


January  5th,  1906,  24  days  after  inoculation  ;  the  respira- 
tions were  a  little  increased  in  frequency  ;  the  coat  was 
rough  and  there  was  occasional  cough. 

The  respirations  slowly  increased  in  frequency  and  the 
animal  gradually  began  to  lose  appetite.  Hesh,  and  strength. 
During  the  last  few  dnys  of  life  it  was  gravely  ill,  and  the 
respirations  were  laboured  and  jerky. 

The  calf  died  on  January  28th,  1906,  47  days  after 
inoculation. 

Weights. 

There  was  a  steady  decline  in  weight. 

December  13th.  1905        -    1  cwt.  0  qr.  17  lbs. 
January  25th,  1906   -       -   I  cwt.  0  cir.    7  lbs. 
January  28th,  1906   -       -   1  cwt.  0  qr.   0  lbs. 
Loss  in  weight     -       -       -       -      17  lbs. 
Average  loss  per  week  -       -       -  2"53  lbs. 


Temperature. 
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POSTMORTEM  p:XAMIXATION. 
Carcass  in  poor  condition. 

Local  Lesion. — At  the  seat  of  inoculation  there  was  an 
■elongated  firm  tumour  measuring  8  in.  x  4  in.  x  about 
IJ-  in.  in  greatest  thickness  and  weighing  with  attached 
skin  and  muscles  1  lb.  10  ozs. 

On  section  it  was  composed  of  dense  yellow  congested 
caseo-necrotic  tissue  adherent  to  and  infiltrating  both 
the  skin  and  muscles. 

In  the  middle  of  "the  upper  part  there  was  an  irregular 
ragged  cavity,  crossed  by  soft  trabecuhe,  filled  with 
slightly  turbid  reddish  serous  fluid. 

The  tissues  around  the  inferior  extremity  of  the  tumour 
■were  congested  and  oedematous. 

In  the  deep  tissues  between  the  local  tumonr  and  tlie 
■prepectoral  gland  there  ^^as  a  series  of  caseating  nodules 
(?  in  the  course  of  a  lymphatic  vessel). 

The  Left  Prescapular  Gland. — Measured  31  in.  x  2^  in. 
X  H  in.  and  weighed  6  ozs.  ;  on  section  it  was  composed 
practically  throughout  of  dense  pinkish  yellow  cp seated 
tissue  ;  the  capsule  was  thickened,  particularly  on  the 
convex  surface. 

The  Eight  Prescapular  Gland. — Was  nearly  twice  the 
normal  in  size  and  contained  numerous  discrete  yellow 
■caseous  nodules,  slightly  iiTegular  in  outline,  the  largest 
4  mm.  in  diameter. 

Left  Prepectoral  Glands  : 

On  the  left  side  the  spherical  gland  measured  1  in. 
in  diameter  and  was  composed  throughout  of  dense 
pinkish  yellow  caseo-necrotic  tissue.  The  reniform 
■aland  was  much  enlarged  (li  iii.  in  length)  and  sho^ned 


part  of  the  cortex  firm,  reddish,  and  penetrated  with 
a  yellow  caseous  network  ;  the  rest  of  the  gland  was 
deeply  congested  and  contained  discrete  caseous 
nodules. 

The  Right  Prepectoral  Glands. —  Were  enlarged  and 
contained  discrete  caseous  nodules. 

Cervical  Glands. — Along  the  left  side  of  the 
trachea  there  was  a  series  of  four  indurated  glands, 
ranging  in  size  from  a  sparrow's  egg  to  that  of  a 
thrush  ;  on  section  they  resembled  the  left  prescapular 
gland. 

Th<>  glands  on  the  right  side  were  enlarged  and  con- 
tained discrete  caseous  nodules. 

Abdomen : 

The  Omentum. — Showed  on  the  inferior  surface 
aboxit  three  dozen  caseating  nodules  the  largest  the 
.size  of  a  wheat  grain  ;  several  were  loosely  pedun- 
culated and  all  were  deeply  congested. 

Parietal  Peritoneum. — Normal. 

There  was  one  small  tubercle  on  the  suspensor\- 
ligament  of  the  liver. 

The  >S/5/cew.— Weighed  11  ozs.  :  on  section  the 
pulp  was  soft  and  closely  beset  with  yellow  caseou.'^ 
nodules,  the  largest  2  to  2 '5  mm.  in  diameter. 

The  Lirer. — Was  pale  and  showed  on  the  surface- 
under  the  capsule  a  moderate  number  of  greyish 
white  nodules  ranging  in  size  from  a  mere  point 
up  to  about  3  mm.  in  diameter  ;  the  larger  ones 
were  flattened  and  slightly  raised  above  the  surface ; 
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on  section  they  had  translucent  margins  and  yellow 
centres.  In  the  depth  of  the  lung  there  were 
scattered  caseating  tubercles,  the  largest  not  more 
than  1  •  5  mm.  in  diameter. 

Gall  Bladder. — On  the  mucous  surface  there  were 
about  ten  projecting  caseous  nodules,  the  largest 
2  mm.  in  diameter. 

The  Portal  Glands. — Were  enlarged  and  showed 
in  the  cortices  nodular  masses  composed  of  grey 
translucent  tissue  and  a  yellow  caseous  network. 

The  Kidneys. — Were  very  pale  ;  each  showed  in  the 
cortex  scattered  tubercles  with  opaque  centres,  the 
largest  a  little  over  1  mm.  in  diameter. 

The  Left  Suprarenal. — Showed  in  the  cortex  one 
pin-head  sized  greyish  white  tubercle. 

The  Right  Suprarenal. — Contained  two  tubercles, 
the  largest  1  mm.  in  diameter. 

Thorax  : 

Heart. — The  pericardial  sac  contained  a  small 
quantity  of  yellow  serous  fluid  ;  heart  muscle  and 
valves  normal. 

Pleura. — The  pleural  cavities  contained  a  few 
cubic  centimetres  of  yellow  serous  fluid :  on  the 
pleural  surface  of  the  diaphragm  there  was  one 
caseous  nodule  the  size  of  a  wheat  grain  ;  on  the 
costal  pleura  there  were  two  or  three  smaller  nodules  ; 
the  lymphatic  fringes  were  not  hypertrophied. 

The  Lungs. — Were  heavy  and  weighed  with  the 
mediastinal  and  bronchial  glands,  6  lbs.  12  ozs. 

The  omphalic  ]ob?s,  the  right  middle  lobe,  and 
the  antero-ventral  portions  of  the  caudal  lobes  were 
firm,  red,  and  quite  airless  ;  the  caudal  lobes  became 
more  and  more  crepitant  toward  the  posterior  part, 
but  were  everywhere  much  firmer  than  normal. 

The  substance  of  the  lungs  was  crowded  with 
greyish  yellow  nodules  varying  in  size  from  about 
1  to  3  mm.  in  diameter ;  the  nodules  were  irregular  in 
outline  and  in  many  places  had  coalesced. 

The  Pulmonary  Arteries  were  filled  with  agony 
clot. 

The  Trachea  and  Bronchi  were  filled  with  froth. 
The  Mucous  Membrane  of  the  Larynx  was  intensely 
congested. 

The  Mucous  Membrane  of  the  Trachea. — Showed  a 
few  scattered  yellow  foci,  congested  around  the 
margins. 

The  Dorsal  Mediastinal  and  Bronchial  Glands. — 
Were  much  enlarged  and  showed  the  cortices  com- 
posed of  firm  translucent  grey  tissue  penetrated 
with  a  yellow  caseous  network  ;  the  medullse  of  the 
glands  were  congested. 

The  Ventral  Mediastinal  Glands. — The  vertebral 
glands  and  all  the  numerous  small  glands  along 
the  thoracic  aorta  were  enlarged  and  closely  beset 
with  caseating  nodules  which  in  some  had  become 
confluent. 


The  Thymus. — Contained  a  number  of  caseous 
nodules  similar  to  those  in  the  peripheral  lymphatic 
glands. 

Alimentary  Tract : 

The  Tongue. — Was  normal. 

The  Pharynx. — Was  congested  ;  no  tubercles  seen. 

Tonsils. — Each  contained  numerous  caseous  no- 
dules, beginning  to  soften. 

Small  Intestine. — The  long  terminal  Peyer's  patch 
contained  numerous  softened  caseous  nodules,  the 
largest  about  3  mm.  in  diameter  ;  they  were  raised 
above  the  surface  and  showed  a  small  central  opening 
in  the  mucous  membrane  covering  them,  through 
which  the  softened  caseous  material  could  be  squeezed ; 
in  the  rest  of  the  intestine  they  were  more  sparsely 
distributed,  except  in  the  duodenum,  where  they 
were  again  found  in  rather  large  numbers. 

Large  Intestine. — The  sohtary  folHcles  in  the  large 
intestine  were  enlarged  ;  those  in  the  coecum  and 
first  part  of  the  colon  contained  a  small  quantity 
of  purulent  material  in  their  interior. 

The  Mesenteric  Glands. — Were  enlarged  ;  thsoe  at 
the  extremities  of  the  mesentery  resembled  the  dorsal 
mediastinal  glands,  but  were  not  so  advanced  in 
caseation  ;  the  glands  in  the  middle  of  the  mesentery 
contained  more  or  less  discrete  caseous  nodules. 

The  Ileo-colic,  Colic  and  Gastric  Glands. — Re- 
sembled the  terminal  mesenteric  glands. 

Eyes. — Normal. 

Testicles. — Normal 

Urinary  Bladder. — Normal. 

Thyroid. — Normal. 

Special  Lymphatic  Glands  : 

The  Caliac  Glands  were  enlarged ;  the  largest 
was  firm  and  composed  throughout  of  grey  trans- 
lucent tissue  mottled  with  yellow  caseous  patches  ; 
the  other  glands  contained  more  or  less  discrete 
caseating  nodules.  The  renal  and  lumbar  glands 
were  closely  beset  with  coalescing  caseating  nodules. 

The  Iliac,  Ilio-Sacral,  Pudic,  Precrural,  Popliteal, 
Gluteal,  Ischiatic,  Axillary,  Mastoid  and  Parotid 
Glands. — Were  enlarged  and  contained  numerous 
discrete  yellow  caseous  nodules,  slightly  irregular  in 
outline,  the  largest  4  mm.  in  diameter. 

The  Submaxillary  and  Eetro- pharyngeal  glands. — 
Were  enlarged  and  more  closely  beset  with  caseous, 
nodules. 

All  the  Hcemolymph  Glands  in  various  parts  of  the- 
bodv  were  enlarged  and  contained  caseous  nodules 
similar  to  those  in  the  peripheral  lymphatic  glandsv 

Microscopical  Examination. 
BrancJiial  Gland  y  Numerous 

Popliteal  Gland  I  tubercle 

Bight  suprarenal  body       j  bacilli 
Follicle  in  large  intestine  '  '  • 
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CALF  366. 

Subcutaneous  inoculation— Of  culture  derived  from  the  original  material  of  Virus  B.  XVIII. 
(Inoculated  at  the  same  time  and  with  the  same  culture  as  Calf  364.) 
Dose — 10  milligrammes. 
Date— December  12th,  1905. 
Weight — 2  qrs.  25  lbs. 

Died — January  14th,  1906.    33  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  December  12th.  1905. 

Ten  days  later  there  was  a  firm  tumour,  measuring 
3|  in.  by  2|  in.  ;  the  prescapular  gland  measured  2\  in. 
in  length.  The  tumour  increased  in  size  and  on  .January 
5th,  1906,  attained  its  maximum,  5^  in.  by  4i  in.  ;  it  was 
firm,  flattened  on  the  surface  and  of  a  moderate  thickness  ; 
there  was  some  oedema  of  the  dewlap  and  the  muscles 
between  the  tumour  and  the  gland  were  felt  to  be  thick- 
ened ;  the  prescapular  gland  measured  4|  in.  ;  the  pre- 
pectoral  gland  was*not  apparently  enlarged.    The  calf 


was  first  noticed  to  bo  ill  on  January  5th,  1906,  twenty- 
four  days  after  inoculation  ;  it  was  quiet,  lying  down 
during  most  of  the  day,  the  respirations  were  slightly 
quickened  and  there  was  occasional  cough. 

Acute  illness  rapidly  supervened ;  the  breathing 
became  quicker  and  more  and  more  embarrassed;  during 
the  last  few  days  there  was  marked  dyspnoea. 

Weights. 

December  13th,  1905       -       -    2  qrs.  25  lbs. 
January  14th,  1906         -       -    2  qrs.  22  lbs. 
There  was  a  loss  in  weight  of  3  lbs. 


Temperature. 


Jctnucxry 


POST-MORTEM  EXAMINATION. 

Carcass. — In  poor  condition. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  thei'c  was  a  firm  tumour  measuring  5^  in. 
by  3  in.  by  I  J  in.,  and  weighing  with  skin  and  attached 
muscles,  11  ozs. 

On  section  it  was  composed  of  dense  pinkish-yellow 
necrotic  tissue,  spongy  and  juicy  in  the  centre  ;  the  skin 
and  adjacent  muscles  were  congested,  adherent  and  in- 
filtrated ;  the  tissues  around  the  lower  extremity  of  the 
tumour  were  (edematous. 

The  Left  Prescapular  Gland.- — Measured  3i  in.  by  1|  in. 
by  \\  in.,  and  weighed  5  ozs.  ;  on  section  the  greater  part 
of  the  cortex  was  composed  of  dense  yellow  caseated  tissue. 
A  small  portion  of  cortex  at  one  extremity  was  grey  and  in 
a  state  of  early  caseation  ;  the  medulla  was  fibroid. 

Right  Prescapular  Gland. — Normal  in  size,  contained 
moderately  numerous  yellow  caseating  tubercles,  with 
congested  margins,  the  largest  about  2  mm. 

Prepectoral  Glands. — On  the  left  side  the  kidney  shaped 
gland  was  much  enlarged,  firm  and  deeply  congested  : 
no  tubercles  seen  on  section  ;  rounded  prc25ectoral  not 
found.  On  the  right  side  the  glands  contained  discrete 
caseating  tubercles. 

Cervical  Glands. — On  the  left  side  a  large  gland  near 
the  entrance  to  the  thorax  showed  three-quarters  of  its 
substance  dense  yellow  and  caseous  ;  a  mid-cervical 
gland  under  the  lower  extremity  of  the  tumour  the  size 
of  a  thrush's  egg  was  dense  and  caseous  throughout ;  a 
gland  anterior  to  the  latter  was  enlarged  and  sho\\  cd  the 
cortex  firm,  grey  and  translucent  with  no  caseous  foci  ; 
another  small  gland  and  the  superior  cervical  contained 
discrete  caseous  tubercles. 

The  glands  on  the  right  side  showed  each  a  few 
early  tubercles. 


Abdomen  : 

On  the  inferior  surface  of  the  omentum  there  were 
numerous  flattened  nodules,  some  in  clusters,  the 
largest  4  mm.  in  diameter  ;  they  were  opaque  in  the 
centre,  and  many  were  loosely  pedunculated  and 
congested  around  the  margins. 

There  were  one  or  two  similar  nodules  on  the  peri- 
toneum covering  the  diaphragm  near  the  spleen  : 
otherwise  the  parietal  peritoneum  was  normal. 

Spleen. — Enlarged,  weighed  8  ozs.  ;  on  section  the 
pulp  was  soft  and  contained  numerous  yellow  necrotic 
nodules  with  congested  margins,  the  largest  about 
3  mm.  in  diameter. 

Liver. — Showed  on  the  surface  mider  the  capsule 
numerous  greyish  white  tubercles  ranging  from 
a  mere  speck  up  to  1"5  mm.  in  diameter  ;  on  sec- 
tion the  substance  of  the  liver  was  pale  and  soft  and 
contained  numerous  evenly-distributed  greyish 
opaque  tubercles,  the  largest  about  1  mm.  in  diameter. 

The  Gall  Bladder. — Showed  under  the  mucous 
membrane  a  yellow  pin-head  sized  tubercle. 

The  Portal  Glands. — Were  enlarged  and  (edema- 
tous ;  the  cortices  were  firm  and  greyish,  containing 
aggregated  tubercles  which  had  not  begmi  to  caseate. 

The  Kidneys. — Showed  on  the  surface  and  on 
section,  numerous  grey  tubercles,  slightly  opaque 
in  the  centre,  the  largest  1  mm.  in  diameter. 

The    Right   Suprarenal   Body. — Showed    in  the 
cortex  one  minute  pearly  white  tubercle. 
The  Left  Suprarenal  Body. — Was  normal. 
Thorax  : 

Heart. — Muscle  and  valves  normal. 
Pleura. — The  fringes  along  the  margins  of  the 
ribs  were  congested  and  in  places  hypertrophied  ; 
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tlicy  showed  a  few  scattered  tubercles,  with  con- 
gested margins,  the  largest  2  mm.  in  diameter. 
There  were  also  a  few  small  tubercles  on  the 
diaphragm  and  on  the  pleura  covering  the  pericar- 
dium. 

Lungs. — The  left  cephalic  lobe  showed  several 
recent  adhesions  to  the  chest  wall  and  the  pericar- 
dial pleura.  The  Ixmgs  were  heavy,  the  cephalic 
lobes,  the  right  middle  lobe  and  the  greater  portions 
of  the  caudal  lobes  being  firm,  dark  red  and  quite 
airless  ;  the  posterior  and  dorsal  portions  of  the 
caudal  lobes  were  still  air  containing,  but  mottled 
with  dark  red  patches  of  consolidation.  On  section 
the  lung  tissue  was  engorged  with  blood  and  con- 
tained numerous  evenly  distributed  grey  tubercles 
with  opaque  centres  ranging  from  about  0*5  to 
1  mm.  in  diameter.  There  were  a  few  flattened 
caseating  tubercles  on  the  surface  of  the  right  middle 
lobe. 

The  Bronchial  and  Dorsal  Mediastinal  Glands. — 
Were  enlarged  and  deeply  congested  ;  on  section  the 
cortices  of  the  mediastinal  glands  were  firm  and 
beset  with  coalescing  tubercles,  many  just  beginning 
to  necrose  ;  the  substance  of  the  bronchial  glands 
was  soft  and  contained  more  or  less  discrete  grey 
tubercles. 

Bronchi. — The  bronchi  in  the  solid  lobes  contained 
muc  '  pus. 

Larynx. — There  was  a  small  congested  tubercle 
on  each  arytenoid  cartilage. 

Trachea. — The  mucous  membrane  showed  small 
scattered  ulcerated  tubercles,  with  congested  margins 


Alimentary  Tract : 

Tongue,    Pharynx   and    Tonsils. — Xormal. 

Small  Intestine. — The  long  Peyer's  patch  con- 
tained a  few  pin-head  sized  yellow-  tubercles  ;  none 
seen  elsewhere  ;  the  mucous  membrane  of  the  ileum 
was  congested. 

Large  Intestine. — Mucous  membrane  of  caecum 
congested :    no  tubercles. 

The  Mesenteric  and  Ileo-Colic  Glands. — Contained' 
sparsely  scattered  greyish  white  miliary  tubercles. 

Various  Lymphatic  Glands  : 

One  Cceliac  Gland. — Was  enlarged  ;  the  cortex 
was  firm  and  grey  and  showed  beginning  caseation. 

The  Precrural,  Pudic,  Popliteal,  Gluteal,  Axillary. 
Parotid  and  Mastoid  Glands. — Contained  each  a  few 
yellow  tubercles,  with  congested  margins,  the- 
largest  2  mm.  in  diameter. 

The  Submaxillary  and  Betro-Pharyngeal  Glands. — 
Contained  similar  but  more  numerous  tubercles. 

The  Iliac  and  Lumbar  Glands. — Showed  each  a 
few  greyish  white  tubercles. 

Several  Haemolymph  Glands  along  the  anterior 
border  of  the  right  scapula  showed  small  caseating- 
tubercles. 

Eyes  and  Testicles. — Normal. 

Microscopical  Examination  (smear  preparation). 

Tubercle  from  Gall  Bladder. — Moderately  numerous 
tubercle  bacilli. 
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VIRUS  B  XIX. 


March  27,  1905. 


BEONCHIAL  GLAND. 


The  specimens  were  the  bronchial  glands  from  a  cow,  aged  four  years,  which  had  slight 
tuberculosis  of  one  lung. 

The  glands,  little  if  at  all  enlarged,  contained  firm  creamy  white  caseous  nodules  each  about 
the  size  of  a  pea.    They  were  very  slightly  gritty  and  were  arranged  chiefly  in  groups. 


77. 
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CALF  288. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XIX. 
Date.— June  8th,  1905. 
Dose. — 50  milligrammes 


Weight. — 2  qrs.  7  lbs. 

Killed. — June  22nd,  1905.    14  days  after  inoculation. 

Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  Jeft 
side  of  the  neck  on  June  8th,  1905. 

A  day  or  two  before  it  was  killed  the  calf  became  obvi- 
ously ill,  and  the  rate  of  respiration  was  much  increased. 

This  animal  was  one  of  a  series  of  three,  which  were 
inoculated  with  50  mg.  of  a  bovine  culture  and  killed  at 
Intervals  of  3,  and  14  days  for  the  purpose  of  comparing 
histologically  the  lesions  produced  with  those  produced 
after  similar  intervals  of  time  in  calves  by  the  inocula- 
tion of  50  mg.  of  a  slightly  virulent  virus. 

The  temperature  began  to  rise  on  the  sixth  day  ;  on 
the  seventh  it  had  reached  40"3°C.,  and  remained  high 
until  the  end  of  the  experiment,  varying  between  40  "1 
and  40-9°C. 

POST-MORTEM  EXAMINATION. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
slightly  elevated  firm  swelling  measuring  4  in.  in  length  and 
3|  in.  in  breadth. 

On  removal  and  section  there  was  seen,  between  the 
skin  and  muscles,  a  layer,  a  little  over  J  in.  in  greatest 
thickness,  composed  of  firm  somewhat  translucent  tissue 
showing  yellow  streaks  of  necrosis  ;  in  the  middle  of  the 
upper  two-thirds  of  this  tissue  there  was  a  layer  of  break- 
ing down  caseo-necrotic  tissue  containing  a  series  of 
irregular  spaces  filled  with  turbid  fluid.  The  muscles  and 
skin  were  adherent  but  not  apparently  infiltrated. 

The  Left  Prescapular  Gland. — Weighed  nearly  2  ozs. 
and  measured  3  in.  in  length  by  1  in.  in  breadth  ;  the 
cortex  was  firm,  and  showed  about  two-thirds  yellow  and 
necrotic,  the  rest  grey  with  here  and  there  early  foci  of 
necrosis  ;  the  areas  most  advanced  in  necrosis  were  con- 
gested. 

The  Left  Spherical  Prepectoral  Gland. — Measured  1  "5  cm. 
m  diameter  and  showed  about  half  the  substance  com- 
posed of  pinkish  yellow  necrotic  tissue  and  half  of  firm 
translucent  tissue,  penetrated  with  a  fine  greyish  yellow 
network. 

Other  Prepectoral  Glands  were  normal. 
Abdomen  : 

On  the  inferior  surface  of  the  omentum  were 
scattered  grey  tubercles,  the  largest  the  size  of  a 
mustard  seed. 


Spleen. — Weighed  4|-  ozs.  ;  on  section  the  Mal- 
phigian  bodies  appeared  swollen ;  they  showed, 
however,  no  sign  of  central  necrosis. 

The  Liver. — Showed  under  the  capsule  numerous 
minute  grey  specks  ;  similar  points  could  be  seen, 
though  with  difficulty,  throughout  the  liver  sub- 
stance. 

Portal  Glands. — The  cortices  appeared  firmer  and 
greyer  than  normal,  but  there  were  no  foci  of  necrosis. 

Kidneys. — The  cortex  of  each  kidney  contained 
very  numerous  small  pale  grey  tubercles  seen  on 
the  surface  as  well  as  on  section. 

Suprarenal  Bodies. — Normal. 
Thorax : 

Heart. — There  were  numerous  pin-point  grey 
tubercles  on  the  endocardium  of  the  right  ventricle. 

Pleura .  — Normal. 

Lungs. — The  lungs  were  deeply  congested,  par- 
ticularly the  right  caudal  and  the  dorsal  part  of  the 
left  caudal  lobes  ;  in  the  small  anterior  lobes  there  were 
several  dark  red  collapsed  lobules  ;  there  were  also 
one  or  two  collapsed  lobules  in  the  caudal  lobes  ; 
the  congested  areas  were  brick  red  in  colour  and  on 
section  exuded,  when  squeezed,  blood-stained  shghtly 
frothy  cedema  fluid  ;  pieces  floated  in  ■s's  ater.  The 
substance  of  the  lungs  was  closely  peppered  with 
minute  dark  tubercles  ;  these  in  the  paler  lobules 
were  seen  as  reddish,  sometimes  as  greyish  red  spots, 
whilst  in  the  congested  parts  they  appeared  as  dark 
grey  foci ;  scattered  about  were  also  a  few  slightly 
larger  grey  tubercles,  the  largest  about  the  size  of 
a  pin's  head. 

The  Bronchial  and  Mediastinal  Glands. — Were 
slightly  enlarged ;  the  meduUse  were  deeply  con- 
gested ;  the  cortical  zones  were  firm  and  grey,  but 
there  were  no  foci  of  necrosis  visible. 

Several  Hcemolymph  Glands,  near  the  prescapular 
glands,  contained  small  grey  tubercles  (one  microscopically 
showed  numerous  tubercle  bacilli). 

The  Peripheral  and  other  Lymphatic  Glands  not  men- 
tioned above  were  normal  to  the  naked  eye. 
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Villus  B  XX. 

March  27,  1905. 


MEDIASTINAL  CILANI). 


The  bronchial  and  mediashnal  glands  were  taken  front  a  young  healthy  looking  bull,  three  to 
four  years  old.  There  was  no  sign  of  tubercle  elsewhere.  The  glands  contained  discrete 
•pea-sized  yellow  caseo-calcareous  nodules  and  one  or  two  larger  softened  caseous  masses 
slightly  gritty  from,  calcification. 
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CULTURE  INOCULATIONS. 


VIRUS  B  XX. 

(March  27,  1905). 
MEDIASTINAL  CLANDS. 


RABBITS. 

Inoculated  on  .July  20,  1905,  with  culture  derived  from  the  original  material. 
The  (iulture  used  was  the  7th  generation  ;  20  days  old. 
The  total  age  was  11.5  days. 


Number  of  Rabbit. 

Dose. 

Method  of  Inoculation. 

Duration  of  of  Life. 

Result. 

378  - 

0-1  nig. 

Intravenous 

D.  19  days 

G.T. 

375  - 

I'Omg. 

Intraperitoneal 

D.  15  „ 

G.T. 

376  - 

1*0  mg. 

Intraperitoneal 

D.  14  „ 

G.T. 

377  - 

0*1  mg. 

Intraperitoneal 

D.  21  „ 

G.T, 

372  - 

0*01  mg. 

Intraperitoneal 

D.    2  „ 

Coccidiosis  of  Liver. 

374  - 

1*0  mg. 

Subcutaneous 

D.  73  „ 

G.T. 

373  - 

0*1  mg. 

Subcutaneous 

D.    2  „ 

Coccidiosis  of  Liver. 

No  Calves  were  inoculated  with  this  virus. 


VIRUS  B  XXI. 

A])ril  18,  190.'). 


PiRONCHIAL  GLAND. 


The  specimens,  bronchial  glands,  ivere  taken  from  a  young  cow  which  showed  no  sign  of  tuber- 
culosis elsewhere.  The  gland  on  section  showed  firm  yellow  caseous  nodules^  not 
'perceptibly  gritty. 
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CULTURE  INOCULATIONS. 

VIRUS  B.  XXI. 

(April  18,  1905.) 
BRONCHIAL  GLANDS. 

EABBITS. 

Inoculated  on  July  18,  1905,  with  culture  derived  from  the  original  material. 
The  culture  used  was  the  6th  generation  ;  18  days  old. 
The  total  age  of  culture  was  91  days. 


Number  of  Rabljit. 

Dose. 

Method  of  Inoculation. 

Duration  of  Life. 

Result. 

354             -       '  - 

01  mg. 

Intravenous 

D.  18  days 

(l.T. 

353      -       -       -  - 

ro  mg. 

Intraperitoneal 

D.  27  „ 

Cl.T. 

355      .       -       -  - 

0-1  nig. 

Intraperitoneal 

D.  21  „ 

G.T. 

357      -       -       .  - 

O'Ol  mg. 

Intraperitoneal 

D.  12  „ 

Coccidiosis  of  Liver. 

352      -       -       -  - 

15  mg. 

Subcutaneous 

D.  79  „ 

G.T. 

364      -       -       -  - 

ro  mg. 

Subcutaneous 

D.  70  „ 

G.T. 

356      -       -       -  - 

0"1  mg. 

Subcutaneous 

D.  18  „ 

Coccidiosis  of  Liver 

No  Calves  were  inoculated  with  this  virus. 
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VIRUS  B  XXII. 

Ai>ril  18,  1905. 


LYMPHATIC  GLANDS. 

« 


A  -pectoral  and  one  sub-dorsal  (?)  gland  were  taken  from  a  young  heifer  which  showed  slight 
tuberculosis  also  of  the  lungs.  In  both  the  glands,  which  were  not  apparently  enlarged^ 
there  were  yellowish  necrotic  streaks  and  foci  ;  one  or  two  calcareous  particles  were  seen 
hut  no  definite  caseation. 
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-  VIRUS  B  XXIII. 

May  11  1905. 


LUNG. 


The  specimens,  a  piece  of  lung  and  the  mediastinal  glands,  were  removed  from  a  young  cow 
which  showed  no  sign  of  disease  elsewhere.  The  piece  of  lung  contained  a  solid  mass 
2+2+1?,  inches  composed  of  softened  caseous  nodides  hound  together  by  fibrous  tissue. 
The  mediastinal  glands  contained  numerous  yellow  gritty  nodules,  ?nostly  about  the 
size  of  peas,  but  some  that  of  kidney  beans  ;  the  latter  were  softened. 
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CALF  344. 


Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  XXIII, 

Dose — -10  milligrammes. 

Date— August  29th,  1905. 

Weight — 2  qrs.    [Age — 6  weeks.] 

Died — October  16th,  1905.    48  days  after  inoculation. 


Clinical  Histori/. 

'  The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  August  29th,  1905. 

Eight  days  later  there  was  a  firm  tumour  measuring 
2  in.  by  It^  in.  by  about  |  in.  in  greatest  thickness  ; 
the  left  prescapular  gland  measured  2  in.  in  length. 

On  September  13th,  1904,  15  days  after  inoculation, 
the  tumour  measured  in.  by  3  in.  by  f  in.  ;  the  pre- 
scapular gland  measured  3|  in.  in  long  diameter  ;  the 
prepectoral  glands  were  not  perceptibly  enlarged.  Sub- 
sequently both  the  tumour  and  the  prescapular  gland 
became  a  little  larger. 

The  calf  was  first  noticed  to  be  ill  on  September  30th, 
1904,  32  days  after  inoculation  ;  the  respirations  were 
slightly  mcreased  and  there  was  frequent  cough.  The 
condition  of  the  animal  gradually  became  worse  ;  the 


respirations  increased  in  frequency,  and  latterly  there 
was  appreciable  loss  in  flesh. 

The  calf  was  found  dead  on  October  16th,  1905,  48 
days  after  inoculation. 

Weights. 

During  the  first  fortnight  there  was  a  gain  in  weight 
of  3  lbs. ;  then  for  a  month  the  weight  was  stationary, 
in  the  last  six  days  there    as  a  loss  of  9  lbs. 


August  29th,  1905 
September  12th,  1905 
October  10th,  1905 
October  16th,  1905  - 

Loss  in  iveight.- 


qrs. 
2 
2 
2 

1 


lbs. 

0 

3 

2 
21 


-7  lbs. 


[Temperature, 
Sepfembet: 


29 


/8 


2^ 


2S 


■41 


^0 
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POST-MORTEM  EXAMINATION. 
Condition. — Poor. 

Local  Lesion. — The  local  tumour  consisted  of  a  len- 
ticular mass  of  yellow  caseo-necrotic  tissue,  3|  in.  by 
3  in.  by  |  in.,  adlierent  to  the  skin  and  muscles,  both  of 
which  were  infiltrated  with  yellow  caseous  nodules.  The 
skin  over  the  middle  part  of  the  tumour  was  soft  and 
entirely  necrotic.  The  tumour,  with  the  skin  and  muscle, 
measured  1 1  ins.  in  greatest  thickness. 

Extending  from  the  local  tumour  towards  the  pre- 
scapular gland  there  was  a  thickened  nodular  caseous 
lymphatic  vessel. 

Left  Prescapular  Gland. — Weighed  3  ozs.,  and  measured 
3  in.  by  li  in.  by  IJ  in.  On  section  almost  the  whole 
of  the  gland  was  composed  of  dense  yellow  caseo-necrotic 
tissue  ;  there  was  a  small  patch  in  the  centre  of  the  gland 
of  fibrous  tissue,  containing  discrete  tubercles.  The 
capsule  was  slightly  thickened. 

Left  Prepectoral  Glands. — The  rounded  prepectora', 
the  size  of  a  pea,  was  firm,  greyish  red,  and  speckled 
■with  opaque  caseous  foci.  The  kidney-shaped  gland 
showed  part  of  the  cortex  firm  and  caseating,  and  in 
the  rest  irregular  caseating  nodules,  similar  to  those  in 
the  peripheral  glands.  A  third  gland  resembled  the 
one  first  described. 

Bight  Prescapular  Gland,  Right  Prepectoral  Glands. — 


Contained  discrete  caseating  nodules,  the  largest  about 
4  millimetres  in  diameter. 

Cervical  Glands.— On  the  left  side  one  of  the  lower  cer- 
vical glands  was  caseous  throughout ;  one  more  anterior 
resembled  the  rounded  prepectoral,  and  another 
was  packed  with  coalescing  caseating  nodules.  Other 
glands  on  the  left  side,  and  all  those  on  the  right,  con- 
tained discrete  caseous  nodules,  as  in  the  peripheral 
glands. 

Abdomen  : 

Ompntum.—Wa,s  studded  with  firm  caseating 
nodules,  congested  around  the  margins,  the  largest 
about  the  size  of  a  wheat  grain.  They  were  some- 
what flattened,  irregular  in  outline,  and  vn  several 
places  confluent.  There  were  similar  nodules 
scattered  over  the  surfaces  of  the  stomach,  small 
intestines,  mesentery,  mesocolon,  meso-testis,  parietal 
peritoneum,  and  bladder. 

<S'/ieew.— Weighed  10  ozs.,  and  showed  on  the 
surface  numerous  raised  flattened  nodules,  irregular 
in  outline,  the  largest  1  centimetre  in  diameter  ; 
they  consisted  of  fibroid  tissue,  containing  yellow 
patches  of  necrosis. 

On  section  the  pulp  was  filled  with  irregular 
nodules,  ranging  up  to  5  millimetres  m  diameter, 
packed  closely  together.    The  nodules  were  greyish 
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white,  semi-opaque,  and  had  yellowish  centres,  not 
perceptibly  gritty. 

Liver. — Showed  on  the  surface  fairly  numerous 
caseating  nodules,  the  largest  about  5  millimetres 
in  greatest  diameter.  On  the  convex  surface  they 
were  flattened  and  barely  raised  above  the  surface  ; 
on  the  concave  they  formed  well  marked  projec- 
tions. On  section  nodules  were  evenly  distributed 
throughout  the  substance  ;  they  were  opaque, 
yellowish  white,  slightly  irregular  in  outline,  and 
ranged  in  diameter  up  to  about  .3  millimetres.  Some 
of  the  nodules  showed  signs  of  beginning  calcifica- 
tion, but  were  not  perceptibly  gritty. 

Gall  Bladder. — Normal. 

Portal  Glands. — V/ere  considerably  enlarged,  and 
showed  the  whole  of  the  cortices  composed  of  con- 
fluent nodular  caseating  masses. 

Kidneys. — The  left  kidney  showed  on  the  surface 
about  a  dozen  nodules  with  grey  margins  and  yellow 
centres  ;  these  on  section  were  elongated  in  a  radial 
direction,  the  largest  being  a  little  smaller  than  a 
wheat  grain. 

On  the  surface  of  the  right  kidney  there  were 
similar  nodules,  but  fewer  in  number,  and  generally 
larger.  Similar  nodules  were  sparsely  scattered  in 
the  depth  of  the  cortex. 

Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart. — There  was  a  caseous  tubercle  under  the 
endocardium  of  the  right  ventricle.  Heart  other- 
wise normal. 

Lungs. — Practically  the  whole  of  the  right  cephalic 
and  right  middle  lobes  were  dark  red,  firm,  and  quite 
airless  ;  the  ventral  flap  of  the  left  cephalic  and  the 
antero-ventral  portion  of  the  left  caudal  were  in  a 
similar  condition.  The  lung  tissue  contained  fairly 
nimierous  firm  caseating  nodules,  ranging  uj)  to  2 '5 
or  3  millimetres  in  diameter ;  the  nodules  were 
whitish,  semi-opacpie,  and  showed  opaque  yellowish 
white  foci  in  the  centre,  probably  of  beginning 
calcification. 

In  various  parts  of  the  lung,  in  the  crepitant  as  well 
as  in  the  solid,  were  firm  masses,  lobidar  in  outline, 
consisting  of  greyish  red  translucent  tissue,  sjjeckled 
with  caseous  foci. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
was  moderately  enlarged  {3i  ins.  in  length).  The 
cortex  was  composed  throughout  of  dense  translucent 
fibroid  tissue,  mottled  with  irregular  caseous  patches, 
showing  here  and  there  opaque  yellowish  foci  of 
beginning  calcification. 

Other  dorsal  mediastinal  glands,  the  bronchial, 
peribronchial  and  oesophageal,  were  similarly  affected. 

An  infra- tracheal  gland  showed  the  greater  part  of 
its  substance  replaced  by  caseating  nodules. 


Near  the  apex  of  the  heart  there  was  a  large  gland, 
which  resembled  on  section  the  mediastinal. 

Pleura. — The  parietal  pleura  showed  along  the 
anterior  margins  of  the  ribs  a  few  scattered  flattened 
nodules,  most  nunierous  in  the  dorsal  regions. 

On  the  pleura  covering  the  pericardium  there  were 
one  or  two  nodules  and  several  pinhead-sized  caseous 
tubercles. 

Diapliragin. — On  the  pleural  surface  of  the 
diaphragm  there  were  several  congested  nodules, 
similar  to  those  on  the  omentum. 

On  the  peritoneal  surface  of  the  diaphragm  there 
were  numerous  raised  flattened  nodules,  the  largest 
1  •  5  by  1  centimetre.    They  ^^ere  most  numerous 
on  the  right  side,  where  many  of  the  smaller  nodules 
had  coalesced  ;     they  consisted  of  dense  greyish 
tissue,  mottled  with  yelloM'ish  patches. 
Palate. — On  the  upper  surface  of  the  soft  palate  there 
was  a  caseous  tubercle,  the  mucous  membrane  over  which 
had  ulcerated. 

Tonsils. — Each  tonsil  contained  one  or  two  caseous 
nodules. 

Trachea. — The  mucous  membrane  of  the  treachea 
showed  a  few  small  ulcers,  with  soft  caseous  floor  and 
slightly  raised  congested  margins. 

Stomach. — There  were  fairly  numerous  caseating  nodules 
in  the  submucous  tissue. 

Small  Intestine. — The  long  Peyer's  patch  showed 
numerous  raised  nodules,  with  a  small  central  ulcei\ 
through  which  soft  caseous  material  could  be  squeezed. 
Other  Peyer's  patches  contained  similar  nodules  in  smaller 
numbers  ;  there  were  also  scattered  submucous  nodules, 
over  which  the  mucous  membrane  was  not  ulcerated. 

Large  Intestine. — Normal. 

Urinary  Bladder. — There  was  one  jjinhead-sized  con- 
gested caseous  nodule  under  the  mucous  membrane. 

Testicles. — Normal. 

Various  Lymphatic  Glands  : — • 

Cceliac,  Lumbar,  Penal. — Were  enlarged,  indurated, 
and  advanced  in  caseation. 

Ilio-Sacral,  Iliac,  Pudic,  Popliteal,  Gluteal,  Parotid, 
Submaxillary,  Pharyngeal,  Axillary,  Ventral  Medias- 
tinal, Vertebral. — Were  enlarged,  and  contained 
numerous  firm  caseating  nodules,  irregular  in  outline, 
the  largest  4  and  5  millimetres  in  diameter,  which  in 
many  of  the  glands  had  coalesced.  The  nodules 
showed  in  the  centre  signs  of  beginning  calcification, 
but  were  not  perceptibly  gritty. 

MeseMteric  Glands. — Were  enlai'ged,  indurated,  ami 
in  the  majority  of  cases  showed  the  whole  of  the 
cortex  comj^osed  of  coalescing  ceaseating  nodules. 

Gastric  Glands,  Colic  Glands. — Were  enlarged,  and 
resembled  the  mesenteric. 

Most  of  the  haemo-lj'mph  glands  contained  nodules 
similar  to  those  in  the  peripheral  lymphatic  glands. 
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CALF  346. 

Subcutaneous  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXIII.  ' 

Dcse — 10  milligrammes. 

Date— August  29th,  1905. 

Weight— 2  qrs.  20  lbs.    [Age — 6  weeks.] 

Died — October  6th,  1905.    38  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  August  29th,  1905. 

Eight  days  later  there  was  a  firm  tumour  'measuring 
2|  in.  by  2|  in.  by  a  little  over  J  in.  in  greatest  thickness  ; 
the  prescapular  gland  measured  2  in.  in  length. 

On  September  13th,  1905,  15  days  after  inoculation, 
the  tumour  measured  4  in.  by  3|  in.  by  1  in.  and  infiltrated- 
both  skin  and  muscles.  It  continued  to  grow  and  became 
more  proininent. 

On  September  22nd,  1905,  slight  ajdema  around  the 
inferior  part  of  the  tumour  was  noticed  ;  the  left  pre- 
scapular gland  measured  4  in.  in  length. 

On  September  30th,  1905,  the  cedema  was  more  marked 


and  had  extended  into  the  dewlap ;  the  respirations 
were  slightly  increased  in  frequency. 

From  this  date  the  calf  rapidly  became  acutely  ill, 
and  died  on  October  6th,  1905,  38  days  after  inoculation. 

Weights. 

During  the  first  three  weeks  there  was  a  gain  in  weight 
of  8  lbs.  ;  then  there  was  a  steady  decline  in  weight,  the 
calf  losing  13  lbs.  in  the  last  17  days. 

qrs.  lbs. 

August  29th,  1905  -  -  -  -  2  20 
September  19th,  1905  -       -       -       -    3  0 

October  6th,  1905    2  15 

Loss  in  weight. — 5  lbs. 


Temperature. 


■September. 

/r  !S 


I 


POST-MORTEM  EXAMINATION. 

'XJondition. — Poor. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the  left 
side  of  the  neck  there  was  a  mass  of  dense  fibrous  tissue 
4J  in.  by  4  in.  by  2  in.,  with  a  fine  yellowish  caseous  net- 
work. The  centre  was  beginning  to  soften,  but  there  was 
no  cavity.    Weight  15  ozs. 

Left  Prescapular  Gland. — Measured  3^  in.  by  2  in.  by 
I  in.,  and  weighed  5  ozs.  The  cortex  was  composed  of 
firm  yellowish  caseated  tissue,  becoming  less  dense  around 
the  medulla. 

Left  Prepectoral  Glands. — Were  cedematous.  One  con- 
tained three  irregular  caseous  tubercles ;  the  spherical 
gland  was  firm  and  caseous  throughout. 

Right  Prepectoral  Glands. — Contained  a  few  small 
yellow  tubercles. 

Cervical  Glands.— Three  upper  cervical  glands  on  the 
left  side  contained  one  to  four  small  caseous  tubercles. 
The  mid  cervical  gland  on  this  side  was  caseous  through- 
out, and  the  lower  contained  numerous  caseating  tubercles. 

The  glands  on  the  right  side  showed  small  caseating 
tubercles. 

Abdomen  : 

Omentum. — On  the  surface  of  the  omentum  were  a 
moderate  number  of  loosely  attached  tubercles  ; 
the  majority  had  opaque  centres,  and  a  few  were 
deeply  congested. 

Spleen. — Was  enlarged,  weighed  11  ozs.,  and  was 
closely  packed  with  grey  tubercles,  yellow  and 
opaque  in  the  centre,  giving  the  cut  surface  a  coarsely 
granular  appearance. 


Liver. — Contained  fairly  numerous  discrete  grey 
tubercles,  the  largest  opaque  in  the  centre,  ranging 
in  size  from  a  point  up  to  1'5  millimetre  in  diameter. 

Gall  Bladder. — In  the  mucous  membrane  of  the  gall 
bladder  were  six  opaque  caseous  tubercles. 

Portal  Glands. — Contained  fairly  closely  aggregated 
yellowish  tubercles  up  to  a  pinhead  in  size. 

Kidneys. — Contained  sparsely  scattered  grey 
tubercles,  some  opaque  and  yellowish  in  the  centre, 
ranging  in  size  from  a  point  up  to  a  little  over  a 
millimetre  in  diameter. 

Suprarenals. — The  left  suprarenal  contained  one 
small  opaque  tubercle. 

Renal  Glands. — Contained  numerous  irregular 
caseous  tubercles  around  the  cortices. 

Thorax  : 

Heart. — On  the  endocardium  of  the  right  ventricle 
was  an  opaque  tubercle  the  size  of  a  small  shot. 

Parietal  Pleura. — Normal. 

Lyings. — The  lungs  contained  numerous  closely  set 
discrete  grey  tubercles  with  yellowish  caseous  centres. 
They  were  rather  irregular,  but  the  majority  were  the 
size  of  a  No.  4  shot.  The  right  cephalic  and  middle 
lobes  were  solid,  except  for  a  little  emphysema  along 
the  margins  ;  the  anterior  part  of  the  caudal  lobe 
was  solidified,  and  in  the  rest  of  the  substance  were 
small  collapsed  areas.  The  left  cephalic  and  anterior 
portion  of  the  left  caudal  lobe  were  solid. 
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Bronchial  and  Mediastinal  Glands.  —  Were  en- 
larged, and  their  cortices  ■were  almost  entirely  re- 
placed by  yellow  caseated  tissue  ;  in  the  medullary 
portions  there  were  discrete  tubercles. 

The  ventral  mediastinal  glands  contained  scattered 
irregular  yellow  tubercles, 

Tonsils,  Plmrynx,  Larynx. — Normal. 

Trachea. — There  were  several  flattened  grey  tubercles 
in  the  trachea. 

Small  Intestine. — Scattered  over  the  mucous  membrane 
was  a  moderate  number  of  minute  tubercles.  They 
were  more  numerous  in  the  Peyer's  patches. 

Large  Intestine. — There  were  a  few  similar  tubercles 
in  the  largo  intestine. 

Mesenteric  Glands. — The  mesenteric  glands  contained 
yellowish  tubercles  in  the  cortices,  closely  aggregated 
in  two  glands. 

Ileo-Colic  Glands. — Contained  yellowish  foci. 


Gastric  Glands. — Contained  irregular  yellow  tubercles 

0:her  Lymphatic  Glands  : 

Popliteal,    Pvdic.    Gluteal,    Axillary.  —  Contained 
small  caseous  tubercles. 

Iliac,    Ilio-Sacral,    Ischiatic. — Contained    a  few 
similar  tubercles. 

Suhmaxillary,  Post -Pharyngeal. — Contained  numer- 
ous caseous  tubercles. 

Parotid. — Contained  a  few  caseous  tubercles. 

Cadiac. — Contained  numerous  yellowish  foci,  and 
one  was  caseous  throughout. 

Testicles. — Normal. 

M icroscopical  Examination. 

//cfif?/    \  ^  ^^^^  tubercle  bacilli. 
Tracliea  f 

Suprarenal. — Six  tubercle  bacilli  seen 
Parotid  Gland. — A  few  tubercle  bacill'. 
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VIRUS  B  XXIV. 

May  18,  1905. 


LUNG. 


Lung  and  bronchial  and  mediastinal  glands  from  young  cow.  On  the  surface  of  the  lung 
there  was  a  prominent  ^'grafy''''  growth;  the  tissue  of  the  lung  contained  scattered  fibroid 
nodules,  the  largest  the  size  of  a  pea,  showing  slight  central  necrosis.  The  glands  were  but 
slightly  affected;  three  contained  each  a  large  pea-sized  fibroid  nodule  witJi  a  yellow  net- 
work of  necrosis  in  the  centre;  the  two  larger  glands  showed  a  few  yellow  discrete  foci. 
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Duration  of 
Life. 

D.  18  days 
D.  18  days 
D.  31  days 
D.  33  days 
D.  81  days 
D.  48  days 

Method  of 
Inoculation. 

Intravenous 

Intraperitoneal 

Intraperitoneal 

Intraperitoneal 

Subcutaneous 

Subcutaneous 

Dose. 
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p                      g  O 
0                       0         §  6 

Number  of 
Rabbit. 

c-1      X      0     CO     05  ^ 

0       X       03       02       X  03 
CC       CO       CO       CO       CO  CO 
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CALF  340. 

Subcil*;aneoilS  Inoculation  of  culture  derived  from  the  original  nicaterial  of  Virus  B  XXIV. 

Dose — 10  mil]igramiiio5. 

Date— August  29th,  1905. 

Weight — 2  qrs.  21  lbs.    [Age — G  weeks.] 

Killed— November  29th,  1905.    92  days  afttr  inoculation. 


Clinical  Hislory. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck. 

Eight  days  later  there  was  a  firm  well-defined  tumour, 
measuring  3  in.  by  2\  in.  by  about  -J  in.  in  greatest  thick- 
ness ;  the  prescaj)ular  gland  was  enlarged  and  measured 
2|  in.  in  length. 

On  September  13th,  1905,  15  days  after  inoculation,  the 
tumour  attained  its  maximum,  5  in.  by  4  in.  by  nearly 
1|-  in.  m  thickness  ;  it  was  adherent  to  the  skm  and 
infiltrated  the  muscles  ;  the  prescapular  gland  measured 
4  in.  in  length  ;  the  muscles  between  the  tumour  and 
the  gland  were  slightly  thickened. 

^  On  September  22nd,  1905,  a  small  hard  gland  was 
felt  between  the  skin  and  the  mferior  extremity  of  the 
prescapular  gland  ;  one  of  the  prepectoral  glands  was 
also  felt  to  be  enlarged. 

On  November  1st,  1905,  the  tumour  had  become  a 
little  more  prominent  and  gave  a  distinct  sense  of  fluctua- 


tion towards  the  end  of  the  experiment;  prominent 
swellings  were  observed  m  the  region  of  the  parotid  glands. 

On  October  10th,  1905,  6  weeks  after  inoculation,  the 
respirations  were  noticed  to  be  slightly  increased  in 
frequency,  and  during  the  remainder  of  the  experiment 
they  were  a  little  quicker  than  normal,  but  were  never 
laboured  or  jerky  ;  on  exertion,  however,  the  calf  became 
very  breathless. 

With  this  exception  the  general  condition  of  the  animal 
was  moderately  good  ;  it  increased  m  weight  but  did 
not  grow  quite  at  the  same  rate  as  the  fellow  calf  (No.  342). 

Weights. 

The  animal  steadily  increased  in  weight. 

cwt.  qrs.  lbs. 
August  29th,  1905       -       -       -    0     2  21 
November  29th,  1905  -       -       -    1      0  14 

Gain  in  weight. — 1  qr.  21  lbs. 

Average  weekly  increase. — 3 '73  lbs. 


Temjierature. 


Sep^mber. 


October 


POST-MORTEM  EXAMINATION. 

General  Condition. — Moderate. 

Local  Lesion. — At  the  seat  of  moculation  there  was  a 
fluctuating  tumour,  which  measured  4|-  in.  by  4  in.  by 
2^  in.,  and  weighed  with  the  skin  and  muscles  attached 
to  it  12  ozs.  On  section  it  contained  a  cavity  surrounded 
by  a  thick  wall  of  fibrous  tissue.  The  cavity  was  filled 
with  caseo  purulent  material  and  thin  turbid  serous 
fluid.  Attached  to  the  inner  wall  of  the  cavity  was  a 
large  mass  of  dense  caseo-necrotic  tissue,  slightly  gritty 
around  the  periphery.  In  the  muscles  under  the  tumour 
were  numerous  yellow  gritty  tubercles,  and  running 
toward?  the  prescapular  gland  a  nodular  caseous 
lymphatic  vessel. 

Left  Prescapular  Gland. — Weighed  2|  ozs.,  and  measured 
3  in.  by  If  in.  by  1|:  in.  On  section  it  was  composed 
practically  throughout  of  pinkish  yellow  caseo-necrotic 
tissue,  slightly  gritty  from  calcification  ;  the  capsule 
was  much  thickened,  particularly  on  the  convex  side. 

In  the  subcutaneous  tissues  near  the  inferior  extremity 
of  the  prescapular  gland  there  was  a  small  gland,  which 
showed  part  of  the  cortex  dense,  caseous  and  gritty,  and 
part  beset  with  caseous  gritty  tubercles. 

Right  Prescapular  Gland. — Conta'ned  num:rou3  soft 
yellow  caseous  nodules  with  thin  fibrous  capsules,  the 
largest  1  centimetre  in  diameter. 

Left  Prepectoral  Glands. — On  the  left  side  the  spherical 
gland  was  the  size  of  a  pea,  and  showed  a  small  part  of  the 
cortex  caseous  and  gritty.  The  reniform  gland  contained 
about  half  a  dozen  caseous  nodules,  up  to  5  millimetres, 
some  of  which  we  e  softened.  On  the  right  side  one 
gland  contained  a  caseous  nodule,  another  was  almost 
completely  caseous  and  softened. 


Axillary  Glands. — Were  much  enlarged,  and  contained 
yellow  caseous  nodules,  varying  in  size.  The  nodules  were 
very  slightly  gritty,  and  some  were  quite  soft ;  all  had 
fibrous  capsules. 

Cervical  Glands. — On  the  left  side  the  upper  cervical 
(near  the  mastoid  process)  showed  at  one  extremity  a 
f)atch  of  dense  gritty  caseous  tissue,  and  numerous 
discrete  yellow  caseous  softening  nodules  up  to  5  milli- 
metres in  diameter.  All  the  other  left  cervical  glands  and 
the  right  cervical  glands  were  enlarged  and  contained 
similar  nodules,  varyuig  Ln  size  ;  in  the  right  upper  cervical 
the  nodules  were  very  large,  soft,  and  had  fibrous 
capsules. 

Thorax  : 

Pleura. — Costal  pleura  normal.  There  was  slights 
hypertrophy  of  the  lymphatic  fringes  on  the  dia- 
phragmatic pleura,  chiefly  on  the  right  side,  where 
there  were  two  or  three  small  hard  tubercles. 

Lungs. — The  right  lung  contained  a  moderate 
number  of  yellow  gritty  tubercles,  the  majority  about 
1  millimetre  or  slightly  more  in  diameter.  There 
were  numerous  dark  red  irregular  patches  of  con- 
solidation, mostly  small,  but  some  occupying  the 
whole  of  a  lobule.  In  the  midst  of  the  caudal  lobe 
there  was  a  solid  lobule  containing  soft  caseous 
nodules.  The  antero-ventral  portion  of  the  left 
caudal  lobe  was  consolidated,  and  showed  the  lobules 
composed  of  dense  grey  translucent  tissue,  penetrated 
with  a  yellow  network,  or  showing  yellow  gritty  foci  j 
the  surface  of  this  portion  had  an  uneven  nodular 
appearance.  In  the  left  anterior  lobe,  chiefly  around 
the  margins,  there  were  similar  solid  tuberculous 
lobules  ;  in  other  parts  of  the  left  lung  there  were 
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trtseous  tubercles  and  red  consolidated  patches,  as  in 
the  right  lung. 

Trachea,  Larynx. — Normal. 

Thoracic  Glands. — The  caudal  mediastinal  gland 
was  enlarged,  three  and  a  half  inches  in  length,  and 
showed  in  the  cortex  firm  caseous  gritty  areas, 
irregular  in  outline,  and  discrete  nodules  and  tubercles ; 
the  medulla  was  congested.  The  glands  anterior 
to  the  latter  in  the  dorsal  mediastinum  and  the 
bronchial  and  peribronchial  glands  showed  similar 
caseous  areas,  more  completely  occupymg  the  cortex. 

The  ventral  mediastmal  glands  were  much  en- 
larged, and  contained  yellow  caseous  nodules,  vary- 
ing in  size.  The  nodules  were  very  slightly  gritty 
and  some  C[uite  soft ;    all  had  fibrous  capsules. 

Heart. — Normal. 
Abdomen  : 

PerHoneiim. — There  was  a  tubercle  with  a  yellow 
gritty  centre  and  fibrous  margin  on  the  peritoneum 
covering  the  diaphragm. 

Omentum. — On  the  under  surface  of  the  omentum 
there  were  six  similar  tubercles. 

Spleen. — Was  enlarged  (weight  12  ozs.),  and  on 
section  showed  the  pulp  filled  with  soft  yellow 
spherical  caseous  nodules  with  thin  fibrous  walls, 
ranging  from  2  to  -i  millimetres  in  diameter  ;  in 
the  centres  of  the  nodules  minute  calcareous  grains 
were  seen. 

Lifer. — In  the  middle  of  the  anterior  surface  were 
numerous  congested  connective  tissue  tags,  slenderly 
attached  to  the  capsule,  and  small  pearly  grey  points  ; 
at  the  base  of  several  of  the  former  a  small  tubercle 
was  seen  in  the  substance.  Under  the  capsule  there 
were  sparsely  scattered  tubercles,  ranging  from 
about  0'5  to  2  millimetres  in  diameter;  the  latter 
projecting  slightly  from  the  surface.  They  had 
fibrous  margins  and  caseous  gritty  centres.  On 
section  yellow  gritty  tubercles,  the  largest  a  little 
more  than  1  millimetre  in  diameter,  were  sparsely 
distributed  throughout  the  substance. 

Gall  Bladder. — Normal. 

Portal  Glands. — Were  enlarged,  and  closely  beset 
with  caseous  gritty  nodules,  with  thin  fibrous  cap- 
sules, ranging  from  1  to  2  millimetres  in  diameter. 

Kidneys. — The  left  kidney  showed  on  the  surface 
a  few  grey  miliary  tubercles,  homogeneous  through- 
out ;  one  had  an  extremely  minute  oi^acjue  central 
point.  On  section  a  few  tubercles  ^^ere  seen  in  the 
depth  ;  two  of  these  were  distinctly  yellow  in  the 
centre. 

In  the  right  kidiiey  there  were  about  a  dozen 
tubercles  on  the  surface  and  a  few  in  the  depth  ; 
some  of  these  •H^ere  grey,  whilst  the  others  ^^ere 
ojiaque  and  yellow  in  the  centre. 

Suprarenal  Bodies. — Normal. 

Alimentary  Tract: 

Tongue,  Pharynx. — Normal. 


Tonsils. — The  left  tonsil  contained  a  small  caseous 
nodule. 

In  the  right  several  follicles  were  filled  with 
secretion.   No  tubercles  seen. 

Small  Intestine. — The  long  Peyer's  patch  showed 
numerous  rounded  elevations,  the  largest  1"5  milli- 
metre in  diameter,  mostly  with  a  central  umbilica- 
tion.  On  section  in  tlie  submucous  tissue  there  was 
in  each  case  a  small  collection  of  caseo-pus  sur- 
rounded by  a  fibrous  capsule.  In  the  rest  of  the 
intestine  there  were  fairly  numerous  similar,  but 
generally  smaller,  nodules,  each  showing  a  small 
central  opening  with  congested  margins  ;  these 
nodules  ajipeared  more  numerous  in  the  mucous 
membrane  than  in  Peyer's  jDatches. 

Large  Intestine. — The  sohtary  follicles  were  a  little 
enlarged  and  congested,  but  there  was  no  sign  of 
caseation. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — 
Were  all  much  enlarged.  They  were  firm,  and 
beset  with  soft  yellow  caseous,  slightly  gritty,  nodules 
with  fibrous  capsules,  ranging  in  size  up  to  about 
3  milhmetres.  Of  the  mesenteric  glands,  the  ter- 
minal glands  were  most  severely  affected,  the  nodules 
replacing  almost  the  whole  of  the  gland  tissue. 

Special  Glands  : 

Right  Penal  Gland,  Lumbar  Glands,  Coeliac  Glands. 
■ — Were  enlarged,  and  closely  beset  with  miliary 
caseous  gritty  tubercles. 

Iliac  Glands,  Ilio-Sacral  Glands. — Were  much 
enlarged,  and  cotained  yellow  caseous  nodules, 
varying  in  size.  The  nodules  were  very  slightly 
gritty,  and  some  quite  soft :  all  had  fibrous  capsules. 

Precrural. — Were  much  enlarged,  and  beset  in 
the  cortex  ^^"ith  yellow  caseous  nodules,  the  largest 
of  which  was  nearly  1  centimetre  in  diameter.  The 
nodules  were  very  slightly  gritty,  and  some  were 
quite  soft ;  all  had  fibrous  capsules. 

Pudic,  Gluteal,  Popliteal,  Vertebral. — Were  much 
enlarged,  and  contained  similar  nodules  to  those 
in  the  f)recrural  glands,  varying  in  size. 

Parotid. — Were  greatly  enlarged,  and  projected 
prominently  during  life.  On  section  the  cortex 
was  almost  comjDletely  replaced  by  large  soft  yellow 
caseous  nodules,  with  thin  fibrous  capsules,  the 
largest  1  centimetre  in  gieatest  diameter. 

Pharyngeal. — Were  also  much  enlarged,  each  to 
the  size  of  a  hen's  egg,  and  closely  beset  with 
similar  rather  smaller  nodules. 

Submaxillary. — Were  much  enlarged,  and  closely 
beset  with  nodules  similar  to  but  rather  smaller  than 
those  in  the  parotid  glands. 

Microsco pical  E.mmination. 

Secretion  from  Right  Tonsil. — No  tubercle  bacilli, 
but  numerous  other  organisms. 
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CALF  342. 


Subcutaneo^as  Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXH". 

Dose — 10  milligrammes. 

Late— August  29th,  1905. 

Weigllt— 2  qrs.  10  lbs.    [Ago— 6  weoks.] 

Killei—November  28th,  1905.    91  days  after  inoculation. 


Clinical  History. 

The  calf  wa^  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  August  29th,  1906. 

Eight  days  later  there  was  a  slightly  raised  firm  tumour 
2  in.  in  diameter  ;  the  left  prescapular  gland  measured 
about  2  in.  in  length. 

The  tumour  increased  slowly  in  size  and  became  more 
prominent ;  on  September  22nd,  1906, 24  days  after  inocula 
tion,  it  measured  4i}  by  3  J  ;  the  prescapular  gland  measure  I 
3|-  in.  in  length  and  a  prepectoral  gland  was  about  the 
size  of  a  Barcelona  nut. 

During  the  rest  of  the  experiment  the  local  condition 
remained  unchanged. 

The  general  condition  was  moderately  good  throughout 
the  experiment  and  no  signs  of  ill-health  were  noticed. 


Weights. 

The  calf  was  weighed  every  week  and  showed  a  steady 
increase  in  weight. 


cwt.  qrs.  lbs. 

0  2  10 

1  0  17 


August  29th,  1906 

November  28th,  1906 
Gain  in  weight. — 2  qrs.  7  lbs. 
Rate  of  gain  per  week. — ■4'85  lbs. 

Tuberculin  Test. 

November  17th,  1905,  80  days  after  inoculation. 
Positiv.    Rise  of  temperature,  1*7  C. 


Temperature. 


OcJbber 


S9 


i 
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POST-MORTEM  EXAMINATION. 
General  Condition. — Fair. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was 
A  firm  tumour,  which  measured  4 J  in.  in  length  by  3  in. 
in  breadth.  On  removal  and  section  between  the  skin 
and  muscles  there  was  a  mass  of  tough  yellowish  white 
caseated  tissue,  nearly  an  inch  in  greatest  thickness. 
The  mass  was  surrounded  by  a  zone  of  translucent  fibrous 
tissue,  and  was  adherent  to  the  skin  and  muscles.  The 
latter  were  infiltrated  to  a  slight  extent,  chiefly  under 
the  central  part  of  the  mass  ;  the  skin  was  greatly 
thickened,  and  showed  a  few  translucent  tubercles  with 
yellow  centres. 

Left  Prescapular  Gland. — Weighed  2|  ozs.,  and  measured 
3  in.  by  If  in.  by  1 J  in.  On  section  the  greater  part  of 
the  cortex  was  composed  of  dense  yellowish  white  caseated 
tissue,  slightly  gritty  around  the  margins  ;  near  the 
hilum  a  small  part  of  the  cortex  was  beset  with  irregular 
discrete  yellow  gritty  tubercles. 

A  small  gland  at  the  inferior  extremity  of  the  pre- 
.scapular  gland  contained  two  millet  seed  sized  gritty 
tubercles,  and  several  minute  yellow  points. 

Right  Prescapular  Gland. — Contained  four  small  yellow 
gritty  tubercles. 

Prepectoral  Glands. — On  the  left  side  the  spherical  gland' 
the  size  of  a  marble,  showed  part  of  the  cortex  composed 
of  dense  yellowish  white  slightly  gritty  caseated  tissue 
pnd  in  the  rest  discrete  yellow  gritty  tubercles, 
each  about  the  size  of  pins'  heads.  The  kidney-shaped 
gland  contained  two  yellow  gritty  tubercles. 

On  the  right  side  one  prepectoral  gland  contained  two 
gritty  tubercles  ;  another  was  normal. 

Axillary  Glands. — Contained  discrete  yellow  tubercles. 


irregular  in  outline,  the  largest  about  I'o  millimetre  in 
diameter  ;  some  of  the  tubercles  were  softened. 

One  hsemo-lymph  gland  in  the  right  axilla  showed  a 
pinhead-sized  yellow  gritty  tubercle. 

Cervical  Glands. — On  the  left  side  a  mid-cervical  gland, 
the  size  of  a  sparrow's  egg,  was  dense  and  caseous  through- 
out, and  slightly  gritty ;  another  showed  three-quarters  of 
its  substance  in  a  similar  condition  ;  three  others  contained 
each  two  or  three  calcareous  tubercles.  On  the  right  side 
all  the  glands  contained  each  a  few  discrete  tubercles. 

Thorax  : 

Pleura. — There  was  slight  hypertrophy  of  the 
lymphatic  fringes  on  the  diaphragmatic  pleura  and  on 
the  costal  pleura  near  the  vertebi'al  column.  On  the 
diaphragm  there  were  two  or  three  small  hard  fibrous 
tubercles,  one  of  which  was  loosely  attached  and 
deeply  congested. 

Lungs. — Were  crepitant,  and  there  were  no  large 
areas  of  consolidation.  They  contained  fairly  numer- 
ous evenly  distributed  tubercles,  varjring  very  little 
in  size,  mostly  about  1  '5  millimetre  in  diameter  ;  the 
tubercles  had  grey  margins,  and  yellow  highly  cal- 
careous centres  ;  many  were  surrounded  by  small 
reddish  areas,  irregular  in  outline. 

Larynx,  Trachea. — Normal. 

Thoracic  Glands. — The  mediastinal  and  bronchial 
glands  were  enlarged.  The  long  caudal  gland 
measured  five  inches  in  length,  and  showed  in  the 
cortex  irregular  patches  of  caseo-calcareous  substance, 
formed  by  aggregated  tubercles,  and  numerous  dis- 
crete yellow  gritty  tubercles.  The  glands  anterior 
to  the  latter  and  the  bronchial  glands  were  similarly 


affected,  the  caseo-calcareous  patches  being  somewhat 
larger. 

The  ventral  mediastinal  glands  contained  irregular 
yellow  gritty  tubercles,  the  size  of  pins'  heads. 

Heart. — Normal. 
Abdomen  : 

On  the  floor  of  the  abdomen  there  were  numer- 
ous pearly  grey  tubercles,  and  some  rather 
larger  loosely  attached  fibrous  tubercles,  the  largest 
a  little  over  1  '5  millimetre  in  diameter. 

Omentum. — Showed  three  loosely  attached  flat- 
tened nodules,  up  to  2  millimetres,  with  yellow 
slightly  gritty  centres. 

Small  Intestine,  Large  Intestine. — Appeared  normal. 

Gastric  Glands. — Contained  discrete  tubercles. 

Mesenteric  Glands,  Colic  Glands,  Ileo-Colic  Glands. 
— Were  enlarged,  and  showed  in  the  cortices  yellow 
gritty  tubercles,  or  irregular  caseo-calcareous  patches, 
formed  by  aggregated  tubercles. 

Spleen. — Weighed  8  ozs.,  and  contained  moderately 
numerous  hard  spherical  yellow  tubercles,  the  largest 
about  1..5  millimetre  in  diameter;  they  were  gritty 
in  the  centre  and  had  delicate  fibrous  margins. 

Liver. — Showed  evenly  distributed  throughout  the 
substance  not  very  numerous  opaque  yellow  tuber- 
cles, the  largest  about  1  millimetre  in  diameter  ; 
some  were  very  slightly  gritty.  On  the  surface  under 
the  capsule  the  tubercles  appeared 'more  numerous 
than  in  the  depth ;  they  ranged  in  size  from  0'5  to  3 
millimetres  in  diameter,  and  on  the  anterior  surface 
some  were  considerably  flattened  out,  and  but 
slightly  raised  from  the  surface.  On  the  posterior 
surface  many  tubercles  formed  he  nispherical  pro- 
jections ;  the  surface  tubercles  had  yellow  centres 
and  grey  margins. 

Gall  Bladder. — Showed  one  small  tubercle  with  a 
yellow  centre. 

Portal  Glands. — -Were  enlarged,  and  showed  their 


cortice?  beset  with  yellow  gritty  caseous  tubercles 
irregular  in  outline,  and  in  places  aggregated  together 

Kidneys. — The  left  kidney  showed  on  the  surface 
about  a  dozen  tubercles,  ranging  in  size  from  a  millet 
seed  to  a  wheat  grain.  They  were  composed  of 
translucent  fibrous  tissue,  slightly  opac[ue  in  the 
centre  ;  similar  tubercles  were  seen  in  the  depth  of 
the  cortex  ;  none  in  the  medulla. 

The  right  kidney  contained  similar,  but  rather 
more  numerous  tubercles. 

Suprarenals. — Each  suprarenal  body  showed  in  the 
cortex  a  fibrous  tubercle  with  a  yellow  centre,  in 
one  case  slightly  gritty. 

Renal  Glands,  Lumbar  Glands. — Contained  numer- 
ous small  tubercles. 

Coeliac  Glands. — One,  the  size  of  a  bean,  was 
caseo-calcareous  practically  throughout ;  others 
contained  more  or  less  discrete  yellow  gritty  tubercles. 

Iliac  Glands,  Ilio-Sacral  Glands. — Contained  discrete 
yellow  gritty  tubercles,  irregular  in  outline,  the 
largest  about  1  •  5  millimetre  in  diameter  ;  some  of 
the  tubercles  were  softened. 

Genito-Urinary  System  : 

Testicles,  Mammary  Gland. — Norinal. 
Special  Glands  : 

Precrural,  Pudic,  Gluteal.  Ischlatic,  Popliteal. — 
Contained  discrete  yellow  gritty  tubercles,  irregular 
in  outline,  the  largest  about  1"5  millimetre  in 
diameter  :  some  of  the  tubercles  were  softened. 

Submaxillary,  Parotid,  Refrupliarynjeal. — Contained 
fairly  numerous  tubercles,  similar  to  those  in  the 
precrural  glands  ;  some  were  arranged  in  little 
groups. 

Mastoid. — The  left  mastoid  gland  showed  an 
irregular  calcareous  mass,  and  several  small  discrete 
yellow  gritty  tubercles. 

Tongue,  Tonsils,  Pharynx. — Normal. 

Eyes. — Normal. 
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VIRUS  B  XXV. 


June  26,  1905. 


GROWTH  FROM  PLEURA. 


The  S'pecimens,  portions  of  the  lung  and  pleura,  were  taken  from  a  yomuj  cow  which  showed 
no  signs  of  disease  elsewhere. 

Both  the  pleura  and  the  lung  showed  on  the  surface  firm  pinkish  translucent  mushroomed 
growths  containing  yellow  foci  of  necrosis ;  the  tissue  of  the  lung  appeared  normal. 
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CULTURE  INOCULATIONS. 


VIRUS  B  XXV. 

(June  26,  190.5). 
PLEURA. 


RABBITS. 


Inoculated  on  Seiitember  5,  1905,  with  culture  derived  from  the  original  material. 
The  culture  used  was  the  4th  generation  ;  20  days  old. 
The  total  age  of  culture  was  71  days. 


Number  of  Rabbit. 

Dose. 

Method  of  Inoculation. 

Duration  of  Life. 

Result. 

43.3  -       -       -  - 

0-1  mg. 

Intravenous 

D. 22  days 

G.T. 

430  -       -       -  - 

ro  mg. 

Intraperitoneal 

D.  24  „ 

G.T. 

432  - 

0-1  mg. 

Intraperitoneal 

D.23  „ 

G.T. 

43.5  -       -       -  - 

O'Ol  mg. 

Intrajjeritoneal 

D.45  „ 

G.T. 

431  -       -       -  - 

ro  mg. 

Subcutaneous 

D.  86  „ 

G.T. 

434  - 

0"1  mg. 

Subcutaneous 

D.  79  „ 

G.T. 

No  Calves  were  inoculated  with  this  Virus. 


7T 
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VIRUS  B  XXVI. 

August  1,  1905. 


BEONCHIAL  GLAND. 


The  specimen  sent  was  the  bronchial  gland  of  a  bull,  two  years  old  ;  the  lungs  ivere  affected  in 
places ;  there  was  no  disease  elsewhere. 


The  gland  measured  3]  +2i  +  l|  inches,  and,  with  the  exception  of  a  few  islands  of  fibrous  tissue, 
was  composed  throughout  of  yellow  caseo -calcareous  material  breaking  down  in  the  centre 
of  the  gland. 
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CALF  418. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B.  XXVI. 
Dose — 50  milligrammes. 
Date— June  5th,  1906. 
Weight— 2  qrs.  8  lbs. 

Died — August  20th,  1906.    76  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left  side 
of  the  neck  on  Jime  5th,  1906. 

On  the  next  day  there  was  a  slight  thickening  IJ  in. 
in  diameter.  On  the  fourth  day  the  thickening  mea- 
sured 2  by  1^  in.  and  the  prescapular  gland  was  slightly 
enlarged. 

On  June  16th,  11  days  after  inoculation,  there  was  a 
firm  flat  tumour  3^  in.  by  2J  in.,  the  skin  over  the  central 
part  of  which  had  broken  down,  exposing  yellow  caseo- 
necrotic  material ;  the  left  prescapular  gland  measured 
a  little  over  3  in.  in  length. 

On  June  26th,  3  weeks  after  inoculation,  the  tumour 
measured  4i  in.  by  3  in.  in  area  and  about  1  in.  in  thick- 
ness ;  in  the  upper  part  there  was  a  deep  ulcer  about 
half-an-inch  in  diameter ;  the  prescapular  gland  mea- 
sured 3J  in.  in  length  and  a  prepectoral  gland  was  the 
size  of  a  pea.  The  general  condition  of  the  animal  re- 
mained good. 


On  July  6th,  1906,  31  days  after  inoculation,  the  re- 
spirations were  noticed  to  be  slightly  increased  in  fre- 
quency and  the  calf  appeared  to  be  losing  flesh  and  was 
backward  in  its  growth. 

The  tumour  increased  a  little  further  in  size  and  the 
ulcer  gradually  enlarged,  a  cavity  being  formed  in  the 
centre  of  the  tumour. 

The  general  condition  of  the  animal  remained  much 
about  the  same  for  a  long  time,  the  respirations  being 
only  slightly  more  frequent  than  normal. 

During  the  last  week  of  life  the  respiration  increased 
a  little  in  frequency  and  became  distinctly  laboured. 
The  calf  was  found  dead  on  August  20th,  1906. 


Weights. 


June  5th,  1906  - 
June  25th,  1906  - 
August  20th,  1906 


cwt.  qrs.  lbs. 

0  2  8 

0  2  11 

0  2  4 


Loss  in  weight  on  the  initial  loeight. — 4  lbs. 


Temperature. 


/o 


JUNE 

IS  20 


zs 


30 


10 


juur 

15  ZO 


25 


AUGUST 

.9 


14- 


■ 

-y- 

\  .... 

5- 

1 

I-- 

/- 

t-T 

V- 

m 

ft 

■| 

-1 

rf 

>-- 

38 


POST-MORTEM  EXAMINATION. 

Condition. — Moderate. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
somewhat  flattened  tumour  measuring  5|-  in.  in  length, 
3  in.  in  breadth  and  about  1  in.  in  greatest  thickness.  It 
showed  on  the  external  surface  a  deep  ulcer,  3  in.  by  1  in., 
which  communicated  with  a  flat  space  in  the  centre  of  the 
tumour  ;  on  section  this  space  was  found  to  be  surrounded 
by  a  comparatively  thin  layer  of  dense  yellow  caseo- 
necrotic  tissue  which  was  adherent  to  the  skin  and  slightly 
infiltrated  the  muscles ;  the  internal  wall,  where  exposed 
to  the  air  through  the  ulcer,  was  covered  with  a  brownish 
black  layer  of  dried  discharge  ;  elsewhere  the  space  was 
lined  with  soft  rather  foul-smeUing  caseo-pus. 

The  Left  Prescapular  Oland  weighed  a  little  over  2  ozs., 
and  measured  3  in.  by  1-|  in.  by  1|-  in.  and  on  section  was 
composed  throughout  of  dense  homogeneous  yellow 
caseated  tissue  showing  no  sign  of  calcification ;  the 
capsule  of  the  gland  was  slightly  thickened. 

The  Right  Prescapular  Gland  was  normal. 

Prepectoral  Glands. — On  the  left  side  the  rounded  pre- 
pectoral, the  size  of  a  marble,  was  yellow  and  caseous 
aroimd  the  margins,  firm  and  translucent  in  the  centre  ; 
the  reniform  gland,  the  size  of  a  large  bean,  showed  a 
large  caseous  patch  at  one  extremity,  elsewhere  a  pea-sized 
caseous  nodule  and  several  discrete  caseous  tubercles. 
On  the  right  side  the  glands  were  normal. 

Cervical  Glands. — A  lower  cervical  gland  on  the  left 
side,  the  size  of  a  thrush's  egg,  resembled  on  section  the 
left  prescapular  ;  the  left  upper  cervical  gland  contained 
two  hemp  seed-sized  caseous  tubercles  ;   other  cervical 


glands  on  the  left  side  were  normal.  On  the  right  side 
two  in  the  middle  of  the  neck  were  enlarged  to  the  size  of 
kidney  beans  ;  one  was  three-quarters  caseous  ;  the  other 
contained  a  pea-sized  caseous  nodule. 

A  gland  just  within  the  entrance  to  the  thorax  on  the 
left  side,  the  size  of  a  pigeon's  egg,  was  dense  yellow  and 
caseous  practically  throughout. 

Thorax  : 

LuTUjS. — The  lungs  collapsed  only  partially  and 
were  congested  and  mottled  with  dark  red  angular 
patches  of  consolidation,  largest  and  most  numerous 
in  the  anterior  lobes. 

The  lung  parenchyma  contained  numerous  evenly 
distributed  nodules  ranging  in  size  from  2  mm.  up 
to  1  cm.  in  diameter  ;  these  on  section  were  yellow 
and  caseous  in  the  centre,  grey  aroimd  the  margins, 
the  larger  ones  having  a  lobular  outhne  ;  between  the 
nodules  there  were  a  few  scattered  tubercles  with 
caseous  centres  up  to  1  mm.  in  diameter. 

The  subpleural  nodules  projected  from  the 
surface  and  a  few  on  the  dorsal  mediastinal  surface 
were  mushroomed. 

On  the  ventral  surface  of  the  caudal  lobes  along 
the  lines  of  the  interlobular  septa  there  were  several 
clusters  of  flattened  grey  tubercles  with  yellow 
centres  bound  together  by  reddish  cormective  tissue. 

The  Bronchial  and  Mediastinal  Glands— Were 
moderately  enlarged  and  together  weighed  5  ozs ;  on 
section  the  cortices  were  composed  throughout  of 
dense  yellow  caseated  tissue  showing  here  and  there 
foci  of  congestion  and  in  one  or  two  of  the  glands 
minute  islets  of  grey  translucent  tissue. 
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Pleura. — On  the  pleural  surface  of  the  diaphragm 
there  was  a  moderate  number  of  flattened  nodules, 
the  largest  2  mm.,  with  yellow  caseous  centres  ;  they 
occurred  chiefly  in  small  groups.  On  the  caval 
fold  of  pleura  there  were  several  patches  of  firm 
reddish  vegetations  and  a  few  discrete  tubercles. 
Along  the  margins  of  the  ribs  there  M'ere  continuous 
rows  of  reddish  vegetations  containing  small  tubercles. 

Larynx. — Normal. 

Trachea. — The  mucous  membrane  in  the  anterior 
part  showed  a  few  congested  caseous  foci. 

Abdomen  : 

Omentum. — The  lymphatic  fringes  on  the  ventral 
surface  of  the  omentum  were  congested  and  shghtly 
hypertrophied  and  contained  scattered  reddish 
tubercles,  the  largest  the  size  of  a  millet  seed,  some 
with  yellow  centres. 

Parietal  Peritoneum. — On  the  peritoneum  near  the 
margin  of  the  ribs  on  the  right  side  there  was  a  len- 
ticular nodule  5  mm.  in  diameter.  The  peritoneum 
covering  the  tendon  of  the  diaphragm  showed  two 
patches  of  soft  pinkish  connective  tissue  and  a  num- 
ber of  small  tubercles  running  parallel  to  the  fibres 
of  the  tendon. 

The  Spleen  weighed  4  ozs.  and  showed  on  section 
a  moderate  number  of  firm  yellow  caseous  nodules 
with  narrow  grey  margins  ranging  in  size  from  a  hemp 
seed  to  a  small  pea  (4  mm.)  ;  the  subcapsular  nodules 
caused  slight  projections  and  the  capsule  over  them 
was  slightly  thickened  and  adherent. 

The  Liver  showed  on  the  siuface  moderately  numer- 
ous nodules  ;  a  few  of  these  were  raised  above  the 
surface  and  had  filmy  grey  margins,  the  largest  meas- 
uring about  5  mm.  in  diameter  ;  other  nodules  pro- 
jected only  slightly  or  were  dimly  seen  through  the 
capsule  ;  on  section  the  nodules  were  yellow  and 
caseous  and  had  narrow  grey  margins  ;  similar  nodules 
were  evenly  distributed  throughout  the  substance. 

Gall  Bladder. — Normal. 

The  Portal  Glands  were  enlarged,  indurated  and 
showed  on  section  irregular  yellow  caseous  patches 
surrounded  by  translucent  fibroid  tissue. 

Kidneys.— The  left  kidney  showed  in  the  cortex  a 
considerable  number  of  pale  grey  foci,  the  largest 
the  size  of  a  pin's  head ;  there  were  similar  foci  in  the 
right  kidney  and  also  one  or  two  larger  ones  with 
slightly  opaque  centres. 

The  Bight  Suprarenal  Body  showed  in  the  cortex 
a  yellow  caseous  nodule  the  size  of  a  hemp  seed. 

Left  Suprarenal  Body. — Normal. 
Alimentary  Tract  : 

Tongue,  Pharyn.r  and  Left  Tonsil. — Normal. 

The  Bight  Tonsil  contained  one  softened  caseous 
nodule. 


Small  Intestine. — In  the  lower  part  of  the  ileum 
there  were  numerous  caseous  nodules  ranging  up  to 
a  hemp  seed  in  size  the  majority  of  which  were  ulcer- 
ated ;  the  rest  of  the  small  intestine  appeared  normal. 

Large  Intestine. — Several  lymplioid  follicles  in  the 
large  intestine  were  enlarged  and  ulcerated,  and 
showed  in  the  centre  some  soft  caseous  substance. 

Gastric  Glands. — Two  or  three  gastric  glands  were 
enlarged  and  composed  of  translucent  grey  tissue 
mottled  with  yellow  caseous  patches  ;  others  contained 
discrete  caseous  nodules. 

Mesenteric  Glartds. — The  glands  at  each  extremity 
of  the  mesentery  were  slightly  enlarged  and  showed 
their  cortices  extensively  replaced  by  dense  yellow 
caseous  areas  ;  other  mesenteric  glands  contained 
discrete  caseating  nodules  of  various  sizes. 

Various  Lymplmtic  Glands  : 

The  Coeliac  Glands  were  enlarged  and  showed  on 
section  yellow  caseoixs  areas  suri-oimded  by  trans- 
lucent fibroid  tissue. 

Lumbar  Glands. — One  lumbar  gland  showed  the 
whole  of  the  cortex  composed  of  grey  caseating  tissue  ; 
the  rest  contained  discrete  caseating  nodules. 

The  Left  Precrural  Gland  contained  a  hemp  seed 
sized  caseous  nodule  ;    the  other  was  normal. 

One  Pudic  Gland  contained  a  pea-sized  caseous 
nodule  ;    the  other  was  normal. 

Each  Popliteal  Gland  contained  a  hemp  seed  sized 
caseous  nodule. 

The  Bight  Gluteal,  the  Left  I.schiatic,  the  Lef',  Iliac 
and  an  Ilio-Sacral  Gland  each  contained  two  or  three 
firm  yellow  caseous  nodules,  the  largest  4  mm.  in 
diameter. 

The  Bight  Iliac,  the  Left  Gluteal  and  the  Eight 
Ischiatic  Glands  were  normal. 

Axillary  Glands. — Normal. 

The  Left  Submaxillary  Gland  showed  a  yellow 
caseous  mass  replacing  nearly  half  the  substance 
and  a  group  of  small  caseous  tubercles. 

The  Bight  Suhmaxillary  Gland  was  normal. 

The  Bight  Betro- Pharyngeal  Gland  was  enlarged 
and  its  substance  extensively  ref)laced  by  large  yellow 
caseous  nodules. 

The  Left  Betro-Pharymjeal  Gland  contained  three 
caseous  nodules,  the  largest  the  size  of  a  pea.  Here 
and  there  a  hfemolymph  gland  was  seen  to  contain, 
a  caseous  nodule. 

Eyes. — Normal. 

Testicles. — Normal. 
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CALF  422. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVL 
Dose — 50  milligrammes. 
Date— June  5th,  1906. 
Weight— 2  qrs.  19  IL. 

Died — July  19th,  1906.    44  days  after  inoculation. 


Clinical  History. 

The  calf  was  inoculated  subcutaneously  on  the  left 
side  of  the  neck  on  Jmie  5th,  1906. 

On  the  next  day  there  was  a  slight  subcutaneous  thicken- 
ing 1^  in.  in  diameter.  On  the  fourth  day  there  was  a 
slightly  raised  thickening  measuring  3  in.  by  If  in.  in 
superficial  area. 

On  June  16th,  11  days  after  inoculation,  there  was  a 
large  infiltrating  tumour  moulded  to  and  partly  sur- 
rounding a  large  prescapular  gland. 

On  June  26th,  three  weeks  after  inoculation,  the  tumour 
measured  6  in.  by  4  in.  and  between  1  and  2  in.  thick  ; 
no  change  as  yet  had  been  observed  in  the  general  health. 

On  July  4th,  1906,  31  days  after  inoculation,  the 
respirations  were  observed  to  be  a  little  increased  in 
frequency. 


On  July  6th,  1906,  the  respirations  were  definitely 
increased  and  the  calf  was  obviously  ill  (rough  coat,  de- 
pression, etc.).  It  gradually  got  worse  and  lost  flesh 
and  strength.  The  respirations  became  only  moderately 
increased  in  frequency  and  were  never  laboured. 

The  appetite  remained  good  vmtil  towards  the  end  of 
the  experiment. 

Weight. 

There  was  a  gain  in  weight  of  1  lb.  in  the  first  20  day 
and  a  loss  of  13  lbs.  in  the  last  24. 

qrs.  lbs. 

June  5th,  1906    2  19 

June  25th,  1906       -       -       -       -    2  20 
July  19th,  1906        -       -       -       -    2  7 
Loss  in  weight. — 12  lbs. 


Temperature. 
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/O        /5        20       25  30 
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POST-MORTEM  EXAMINATION. 
Condition. — Poor. 

Local  Lesion. — On  the  left  side  of  the  neck  there  was  a 
somewhat  flattened  tumour  measuring  6  in.  by  4  in  by  If  in. 
in  greatest  thickness  ;  in  the  centre  of  the  external  surface 
there  was  a  deep  irregular  ulcer,  1|  in.  in  greatest  diameter, 
which  communicated  with  a  flattened  space  in  the  middle 
•of  the  tumour  lined  with  soft  brownish  necrotic  material ; 
on  section  the  tumour  was  found  to  be  composed  of  the 
usual  dense  yellow  caseo-necrotic  tissue,  adherent  to  the 
skin  and  infiltrating  the  muscles  ;  the  intact  skin  was 
congested  and  a  little  thickened  and  beset  with  small 
yellow  tubercles. 

The  Left  Prescapular  Gland  weighed  4  ozs.,  and  measured 
3^  in.  by  2|  in.  by  If  in.  ;  on  section  the  greater  part 
of  the  cortex  was  composed  of  dense  pinkish  yellow  caseous 
tissue  whilst  the  rest  was  closely  beset  with  yellow  caseous 
tubercles  ;  the  capsule  of  the  gland  was  a  little  thickened. 

The  Bight  Prescapular  Gland. — Not  enlarged,  contained 
a  number  of  caseous  nodules,  occurring  chiefly  in  groups. 

Prepectoral  Glands. — On  the  left  side  the  spherical 
gland  was  the  size  of  a  large  pea  and  showed  a  few  caseous 
foci  in  the  cortex  ;  the  reniform  gland  was  enlarged  ; 
one  part  of  the  cortex  was  firmer  than  normal  and  speckled 
with  caseous  points  ;  in  the  rest  of  the  gland  there  were  a 
few  discrete  caseous  nodules  ;  another  gland  near  the 
latter  was  slightly  enlarged  and  showed  a  few  early  caseous 
foci. 


The  Right  Prepectoral  Glands. — Contained  discrete 
caseous  nodules,  the  largest  the  size  of  a  hemp-seed. 

Cervical  Glands. — On  the  left  side  one  a  few  inches  from 
the  thorax,  1  cm.  in  greatest  diameter,  was  indurated  and 
showed  yellow  caseous  nodules  closely  set  around  the 
cortex;  a  gland,  just  within  the  entrance  to  the  thorax, 
the  size  of  a  pheasant's  egg,  was  composed  practically 
throughout  of  dense  yellow  caseated  tissue  ;  the  upper 
cervical  gland  contained  three  caseous  nodules.  The 
glands  on  the  right  side  were  shghtly  enlarged ;  each  con- 
tained a  few  caseous  nodules,  similar  to  those  in  the  peri- 
pheral glands. 

Thorax  : 

The  Lungs.— Were  enlarged  and  mottled  on  the 
surface  with  irregular  dark  red  patches  of  consoUda- 
tion  ;  these  patches  were  most  numerous  in  the  left 
lung  and  caused  almost  complete  consolidation  of 
the  ventral  half  of  the  cephalic  and  the  antero- 
ventral  portion  of  the  caudal  lobes. 

The  parenchyma  of  the  lung  was  closely  and  evenly 
beset  with  yellow  caseous  tubercles,  ranging  in  size 
from  a  pin's  head  to  that  of  a  hemp-seed  ;  the  sub- 
pleural  tubercles,  except  on  the  the  dorsal  surface 
of  the  caudal  lobes,  caused  projections  from  the  sur- 
face. Scattered  about  the  substance  of  each  of  thf 
lobes  were  solid  caseating  masses  occupjring  a  part 
rr  the  whole  o*^  the  lobule. 
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The  Bronchial  and  Mediastinal  Glands. — Were  en- 
larged and  weighed  together  4  ozs.  ;  on  section  the 
cortices  were  composed  throughout  of  a  dense  grey 
translucent  tissue  closely  beset  with  small  irregular 
yellow  caseous  patches  (these  glands  resembled  the 
portal  and  cceliac  glands,  but  were  perhaps  a  little 
more  advanced  in  caseation). 

A  small  gland  in  the  ventral  mediastinal  fold  of 
pleura  near  the  apex  of  the  heart,  and  the  ventral 
mediastinal  glands,  contained  yellow  caseous  nodules 
tsimilar  to  those  in  the  peripheral  lymphatic  glands. 

Pleura. — The  fringes  along  the  margins  of  some 
of  the  ribs  were  congested  and  contained  small  grey 
tubercles  occurring  chiefly  in  clusters. 

The  pleura  covering  the  diaphragm  showed  a  few 
groups  of  small  tubercles. 

Heart. — Normal. 
Abdomen  : 

The  Omentum. — Showed  on  its  inferior  surface 
about  half-a-dozen  lenticular  nodules,  yellow  in  the 
centre,  ranging  in  size  from  a  pin's  head  to  a  wheat 
grain. 

Peritone  u  m.  — Normal. 

The  Spleen. — ?  Enlarged,  weighed  about  OJ-  ozs  ' 
there  were  no  tubercles  on  the  surface  ;  the  pulp 
contained  moderately  numerous  firm  yellow  caseous 
nodules  ranging  in  size  from  a  millet  to  a  hemp  seed. 

The  Liver. — Was  normal  in  general  appearance  i 
on  the  surface  sparsely  scattered  caseating  tubercles 
were  seen  varying  in  size  from  a  mere  point  up  to 
that  of  a  millet  seed ;  the  larger  tubercles  were 
slightly  raised  above  the  surface  and  some  had 
filmy  grey  margins ;  on  section  small  caseous 
tubercles  up  to  a  pin  head  in  size  were  very  sparsely 
scattered  throughout  the  substance. 

Gall-bladder. — Normal. 

The  Portal  Glands. — Were  considerably  enlarged 
and  showed  on  section  the  cortices  closely  beset  with 
irregular  yellow  caseous  nodules  embedded  in  a 
firm  grey  translucent  matrix. 

Kidneys. — Each  kidney  showed  in  the  cortex 
iparsely  scattered  caseous  tubercles,  with  grey 
margins,  the  largcsl  a  little  larger  than  a  millet  seed: 
the  larger  ones  were  elongated  in  a  radial  direction. 


The  Right  Suprarenal  Body. — Contained  one- 
opaque  yellow  miliary  tubercle. 

The  Left  Suprarenal  Body. — Was  normal. 

Tonsils. — The  left  tonsil  contained  one  caseous  nodule  ; 
none  seen  in  the  right. 

Tongue,  Pharynx,  Larynx  and  Trachea. — Normal. 

The  Thymus. — Contained  a  millet  seed-sized  caseous 
tubercle. 

Small  Intestine. — In  the  long  Peyer's  patch  there  were 
fairly  numerous  caseous  tubercles,  the  largest  the  size  of  a 
millet  seed ;  in  the  rest  of  the  intestine  tubercles  were 
very  sparsely  scattered. 

Large  Intestine. — Normal. 

Eyes. — Normal. 

Testicles.  — -Normal. 

Various  Lympliatic  Glands  : 

The  Submaxillary,  Retro-pharyngeal,  Parotid  and 
Mastoid  Glands. — Were  slightly  enlarged  and  con- 
tained numerous  irregular  firm  yellow  caseous 
nodules  up  to  4  mm.  in  diameter. 

Axillary  Glands. — The  right  contained  several  caseous 
nodules  ;  in  the  left  there  was  only  one. 

Cceliac  Glands.- — One  cceliac  gland  was  very  large 
and  on  section  resembled  the  portal  glands ;  a 
smaller  gland  showed  yellow  caseous  nodules  be- 
coming confluent. 

The  Renal  and  Lumbar  Glands. — Were  enlarged 
and  closely  beset  with  yellow  caseous  nodules. 

The  Iliac,  Ilio-Sacral,  Precrural,  Pudic,  Popliteal 
and  Gluteal  Glands. — Showed  a  varying  number  of 
discrete  yellow  caseous  nodules,  irregular  in  outline, 
ranging  up  to  2  and  3  mm.  in  diameter. 

The  Mesenteric  Glands. — Contained  similar  caseous 
nodules,  in  several  aggregated  together  to  form 
larger  nodules ;  the  gastric,  ileo-colic^  and  colic 
glands  resembled  the  mesenteric. 

Ischiatic  Glands. — Normal. 

Microscopical  Examinatioyi  (Smear  Preparations). 
Small  Intestine. — Niunerous  tubercle  bacilli. 
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RHESUS  MONKEY  148. 

Subcutaneous  inoculation  of  cult  ure  derived  from  the  origincil  nifiterial  of  Virus  XX,VT 

Date— June  6th,  1906. 

Dose— 10  milligramme^. 

Weight  at  Death— 1,400  grammes. 

Died — July  11  th,  1906.    35  days  after  inoculation. 


Clinical  History. 

"^^le  monkey  was  inoculated  subcutaneously  over  the 
right  scapula. 

A  prominent  hemispherical  swelling  developed,  the  skin 
over  which  soon  broke  down. 

On  June  26th,  1906,  20  days  after  inoculation,  there 
W'as  a  fiat  sHghtly  raised  thickening  2  in.  by  1 J  in.  the  skin 
in  the  centre  of  which  showed  a  deep  ulcer  with  hasmorrhagic 
margins  and  floor  covered  with  caseo-pus.  The  right 
axillary  glands  were  much  enlarged. 

The  monkey  became  ill  about  July  3rd,  1906  ;  the 
coat  was  rough  and  the  animal  was  quieter  ;  he  gradu- 
ally got  worse  and  lost  appetite  and  flesh,  but  not  to  any 
marked  extent ;  during  the  last  few  days  of  life  the  eye- 
lids were  cedematous ;  the  respirations  were  never 
appreciably  increased  in  frequency. 

POST-MORTEM  EXAMINATION. 
Body. — In  poor  condition. 

Local  Lesion. — Over  the  lower.part  of  the  right  scapula 
there  was  a  circular  ulcer,  1  in.  in  diameter,  the  floor 
of  which  was  covered  with  dried  caseo-pus  ;  the  ulcer 
was  surrounded  by  a  slightly  raised  zone  one  third  of  an 
inch  in  diameter  ;  on  radial  section  the  tissues  underneath 
the  raised  zone  were  found  to  be  caseous  and  softened  to- 
wards the  ulcer  ;  the  edges  of  the  ulcer  were  thinned,  in- 
verted and  undermined  ;  on  removal  of  the  caseous  scab 
the  floor  was  found  to  be  granular  and  covered  with  soft 
caseo-pus  ;  the  base  was  composed  of  fibroid  muscular 
tissue,  J  in.  in  greatest  thickness,  beset  with  yellow  caseous 
nodules. 

Axillary  Glands. — In  the  right  axilla  there  was  an 
irregular  mass  of  enlarged  glands  measuring  roughly  2  in. 
by  1  in.  by  ^  in.  ;  on  section  the  glands  composing  the 
group  were  yellow  and  caseous  throughout  and  beginning 
to  soften  around  the  periphery  ;  the  capsules  were  thick- 
ened and  adherent  together.  On  the  left  side  the  glands 
were  not  apparently  enlarged  ;  two  contained  each  one 
firm  yellowish  white  caseous  tubercle,  the  size  of  a  millet- 
seed. 

Cervical  Glands. — Between  the  outer  part  of  the  right 
clavicle  and  the  trapezius  there  was  a  series  of  three  glands, 
the  largest  1  cm.  in  greatest  diameter  ;  the  latter  was  com- 
posed throughout  of  soft  yellow  caseous  substance ; 
the  other  two  were  caseous  almost  throughout ;  a  few 
small  glands  around  these  contained  a  few  discrete 
caseous  tubercles. 

A  gland  behind  the  outer  part  of  the  left  clavicle  con- 
tained a  millet  seed-sized  caseous  tubercle.  Other 
cervical  glands  were  normal. 

Thorax  : 

The  Lungs. — Were  normally  crepitant  ;  the  right 
lower  lobe  contained  four  shotty  tubercles,  ranging 
in  size  from  a  pin's  head  to  that  of  a  millet  seed,  with 
caseous  centres  and  grey  margins  ;  in  the  right, 
middle,  and  right  upper  lobes  no  tubercles  were  seen ; 
there  was  one  tubercle  in  the  left  upper  lobe  and  two 
tubercles  in  the  left  caudal. 

The  Bronchial  Glands. — Appeared  normal. 

Heart. — There  was  a  slight  excess  of  fluid  in  the 
pericardial  sac  ;  heart,  muscle  and  valves,  normal. 

Vertebral  Glands. — One  in  the  eighth  intercostal 
space  on  the  right  side,  the  size  of  a  split  pea,  was 
caseous  throughout ;  a  smaller  gland  in  a  neigh- 
bouring space  contained  a  millet  seed-sized  caseous 
tubercle. 

On  the  left  side  a  gland  in  the  ninth  space  showed 
.a  few  minute  caseous  jjoints. 


A  gland  behind  the  manubrium  sterni  contained 
a  minute  caseous  tubercle. 

Abdomen : 

The  Peritoneal  Cavity  contained  a  small  quantity 
of  clear  fluid. 

The  Omentum  showed  fairly  numerous  discrete 
tubercles,  varying  in  size  up  to  that  of  a  small  pin's 
head  ;  the  larger  ones  were  pearly  white  ;  the  smaller 
ones  glassy  or  slightly  opaque  in  the  centre. 

The  Spleen  was  enlarged  (2 J  in.  by  IJ  in.  by  f  in.), 
and  was  slightly  adherent  to  the  peritoneum  covering 
the  left  kidney  ;  it  showed  on  the  surface  under  the 
capsule  numerous  yellowish  white  nodules,  which 
projected  from  the  surface  :  on  section  the  pulp  was 
packed  with  caseous  nodules,  varying  in  size  up  to 
7  or  8  mm.  in  diameter  ;  the  latter  were  softened 
and  ap23eared  to  be  composed  of  several  smaller 
nodules  which  had  fused  together. 

One  Splenic  Lymphatic  Gland. — Contained  a 
pinhead-sized  caseous  tubercle. 

The  Liver. — Was  enlarged,  pale  and  very  closely 
beset  with  firm  opaque  whitish  tubercles  ranging  in 
size  from  a  point  just  visible  to  the  eye  up  to  about 
2  mm.  in  diameter. 

The  Portal  Gland. — Was  much  enlarged  and  closely 
beset  with  soft  yellow  coalescing  caseous  nodules, 
the  largest  the  size  of  a  hemp  seed. 

Two  Coeliac  Glands. — Were  moderately  enlarged 
and  contained  similar  nodules. 

The  Kidneys. — Were  very  pale  and  speckled  with 
petechial  haemorrhages  :  they  showed  in  the  cortex, 
on  the  surface  as  well  as  on  section,  opaque  whitish 
caseous  tubercles  ranging  in  size  from  a  mere  point 
up  to  1-5  mm.  in  diameter.  In  the  right  kidney  there 
were  two  rather  larger  nodules,  one  of  which  was 
elongated  in  a  radial  direction. 

Suprarenal  Bodies. — Normal. 

Stomach  and  Intestines. — Normal. 

Gastric  Glands. — A  gland  in  the  lesser  curvature  of  the 
stomach  contained  three  caseous  pinhead-sized  tubercles 

Mesenteric  Glands. — -Not  apparently  enlarged,  contained 
three  soft  caseous  nodules  ranging  in  size  from  a  millet  to 
a  hemp  seed. 

The  Ueo-colic  and  Colic  Glands. — Were  normal. 

The  Left  Iliac  Gland. — Contained  a  caseous  nodule  the 
size  of  a  hemp  seed. 

The  Right  Iliac,  Ileo-sacral  and  Lumbar  Glands. — Were 
normal. 

The  Bight  Pharyngeal  Gland. — Contained  a  pin-head- 
sized  caseous  tubercle. 

The  Bight  Parotid  Lymphatic  Gland. — Contained  a  soft 
caseous  nodule  the  size  of  a  hemp  seed. 

The  Left  Pharyngeal,  Left  Parotid  and  Bight  and  Left 
Submaxillary  and  Submental  Glands. — Were  normal. 

The  Left  Precrural  Gland.— Conta,med  a  soft  caseous 
tubercle  the  size  of  a  millet  seed.  The  right  precrural  and 
inguinal  glands  were  normal. 

Testicles.  — Normal. 

Brain. — There  was  an  effusion  of  blood  under  the  pia 
mater  covering  the  left  parietal  lobe  ;  the  substance 
of  the  brain  was  normal. 

Microscopical  Examination  {Smear  Preparation), 

Kidney  Tubercle. — Moderate  number  of  tubercle  bacilli. 
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RHESUS  MONKEY  146. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  iiiaterial  of  Virus  B.  XXVI. 
Date— June  Gth,  1906. 


Dose — 1  "0  milligramme. 

Weight  at  Death— l,. 540  grammes. 

Died — July  21st,  1906.    45  days  after  inoculation. 

POST-MORTEM  EXAMINATION. 

Body. — In  poor  condition. 

Local  Lesion. — On  the  right  scajjula  there  was  an 
irregular  ulcer,  about  1  in.  in  greatest  diameter,  with 
thinned  undermined  margins  coated  with  dried  blood- 
stained discharge,  and  A^  ith  caseous  hsemorrhagic  floor  and 
fibroid  base  closely  studded  with  yellow  caseous  tubercles 
each  about  the  size  of  a  millet-seed. 

Axillary  Glands. — In  the  right  axilla  there  was  a  group 
■of  half-a-dozen  glands,  the  largest  the  size  of  a  kidney 
bean ;  five  of  the  glands  were  composed  throughout 
of  yellow  caseous  substance,  in  some  partially  converted 
into  caseo-pus  ;  the  sixth  gland,  the  smallest,  was  caseous 
around  the  cortex  only. 

One  of  the  glands  in  the  left  axilla  contained  a  soft 
caseous  tubercle,  the  size  of  a  pin's-head. 

Cervical  Glands. — In  the  right  posterior  triangle  under 
the  trapezius  there  was  a  gland,  1  cm.  in  diameter,  caseous 
and  softened  throughout ;  three  smaller  glands,  internal 
to  the  latter,  beliind  the  clavicle,  were  partly  caseous. 

Other  cervical  glands  on  this  side,  as  well  as  those  on 
the  left,  were  normal. 

One  left  submaxillary  gland  and  two  glands  on  the  left 
parotid  salivary  gland  contained  each  a  caseous  and 
softened  tubercle  the  size  of  a  millet-seed. 

The  corresponding  glands  on  the  right  side  and  the 
iretro-pharyngeal  glands  were  normal. 

Thorax : 

The  right  jileural  cavity  contained  a  c^uantity 
of  clear  serous  tluid. 

Lungs. — The  right  lower  lobe  was  lightly  adherent 
to  the  chest  wall  and  was  covered  on  its  dorsal 
surface  with  a  layer  of  organised  fibrin  which 
readily  peeled  off  ;  the  left  lower  lobe  was  slightly 
adherent  on  its  dorsal  surface. 

The  right  middle  lobe  was  almost  completely 
coUapsed  ;  the  other  lobes  on  this  side  showed  small 
dark-red  patches  of  collapse.  The  lobes  on  the  left 
side  were  crepitant. 

Both  lungs  contained  fanly  numerous  firm  caseous 
nodules,  with  narrow  grey  margins,ranging  in  size 
from  a  pin's  head  to  that  of  a  pea  ;  the  larger  ones 
were  somewhat  irregular  in  outline,  the  subpleural 
ones  projecting  from  the  surface. 

The  Bronchial  Glands. — Were  shghtly  enlarged  ; 
one  on  the  right  side  was  caseous  almost  throughout  ; 
the  others  contained  discrete  caseous  nodules. 

The  Pericardium. — Contained  an  excess  of  clear 
fluid. 

Heart. — Normal. 

Vertebral  Glands. — One  of  the  mid  vertebral  glands 
on  the  right  side  was  enlarged  and  caseous ;  another 
in  a  neighbouring  space  showed  a  minute  caseous 
focus. 

Pleura. — There  were  no  tuliercles  on  the  pleura. 
Abdomen  : 

The  Peritoneal  Cavity  contained  a  quantity'  of 
yellow  serous  fluid. 

The  Omentum. — Showed  numerous  discrete 
tubercles  ranging  in  size  from  a  j)oint  just  visible 
to  the  eye  up  to  that  o(f  a  millet  seed  ;    the  larger 


tubercles  were  opaque  and  caseous  throughout  ; 
the  medium-sized  ones  were  caseous  in  the  centre  ; 
the  smaller  ones  were  transparent  or  translucent. 
There  was  one  millet  seed  sized  caseous  tubercle  on 
the  mesentery. 

The  Meso  Colon  showed  three  or  foin-  caseous 
tubercles  besides  a  number  of  minute  grey  granules. 

The  Parietal  Peritoneum  on  the  right  aide  where 
in  contact  with  the  liver  showed  a  number  of  miliary 
caseous  tubercles. 

The  Spleen.— Was  enlarged  (2^  in.  by  1  in.  by  J  in.) 
and  nodular  on  the  surface  ;  on  section  the  pulp  was 
very  closely  beset  with  yellow  caseous  nodules,  ranging 
in  size  from  a  millet  seed  to  that  of  a  large  pea  ;  the 
larger  nodules  were  distinctly  softened  in  the  centre. 

Three  small  glands  in  the  gastro-splenic  omentum 
contained  discrete  caseous  tubercles,  largest  1  mm. 
in  diameter. 

The  Liver. — Was  enlarged,  pale  and  adherent  to 
the  wall  of  the  abdomen  by  more  or  less  recent  ad- 
hesions ;  the  substance  was  crowded  with  tubercles 
and  nodules  of  all  sizes  up  to  that  of  a  pea  ;  the 
majority  of  these  were  firm,  opaque,  white,  and 
caseous  ;  some  of  the  larger  nodules,  however,  were 
softened  and  in  several  instances  filled  with  a  greenish 
mucoid  substance,  whilst  the  smaller  foci  were  greyish - 
white  and  translucent. 

On  the  capsule  of  the  liver  there  were  numerous 
small  pearly  tubercles. 

The  Portal  Gland  and  several  glands  around  the 
head  of  the  pancreas  were  enlarged  and  advanced 
in  caseation. 

Some  smaller  glands  along  the  upper  border  of  the 
pancreas  contained  discrete  miliary  caseous  tubercles. 

Kidneys. — -In  the  cortex  of  the  right  kidney  there 
were  about  a  dozen  caseous  tubercles  ranging  in  size 
from  0"5  to  2  mm.  in  diameter.  The  left  kidney 
tamed  similar  tubercles  ranging  up  to  2 "5  mm. 

Suprarenal  Bodies. — Normal. 

Tongxie,   Pharynx,   Tonsils,   Larynx,   and   Trachea. — 
Normal. 

Intestines. — The  mucous  membrane  of  the  small 
intestine  showed  several  small  ulcers  with  thickened  base 
and  margine. 

Mesenteric  Glands. — Not  obviously  enlarged,  contained 
a  few  caseous  nodules  ranging  in  size  from  a  millet  to  a 
hemp  seed. 

Colic  Glands. — Two  contained  each  a  millet-seed-sized 
caseous  tubercle,  and  another  showed  a  minute  caseous 
focus. 

Lumbar  Glands. — One  on  the  right  side  had  its  sub- 
stance almost  completely  replaced  by  caseous  nodules  ; 
in  one  on  the  left  side  there  was  a  millet  seed  sized  caseous 
tuliercle. 

Iliac  Glands. — Normal. 

The  Right  Inguinal  Glands  contained  Uvo  soft, 
yellowish-white  caseous  nodtiles.  the  largest  the  size  of  a 
hemp-seed. 

An  Inguinal  Gland  on  the  left  side  contained  three 
caseous  nodules. 


RHESUS  MONKEY  144. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVI. 

Dose — 0-1  milligramme. 

Date— June  6th.  1906. 

Weight  at  Death— 1,770  grammes. 

Killed — When  very  ill,  August  1st,  1906.    56  days  after  inoculation. 


POST  MORTEM  EXAMINATION. 

Condition. — Fair  ;  there  was  well-marked  oedema  of 
tihe  subcutaneous  tissues  along  the  mid-line  of  the  ab- 
dominal wall. 

Local  Lesion. — On  the  right  scapula  there  was  a  tuber- 
culous ulcer  measuring  1|-  in.  by  |  in.,  with  irregular 
undermined  margins  and  thin  fibroid  base  ;  the  floor  of 
the  ulcer  was  formed  by  pinkish  granulation  tissue  and 
showed  under  the  skin  around  the  margins  some  soft 
caseous  substance.  In  the  subcutaneous  tissues  close  to 
the  inferior  margin  of  the  ulcer  there  was  a  small  flattened 
fibroid  patch  closely  beset  with  caseous  nodules,  the 
largest  the  size  of  a  hemp-seed. 

Axillary  Glands. — The  glands  on  the  right  side  were 
much  enlarged  and  on  section  composed  of  yellowish 
white  caseous  substance,  in  two  of  the  glands  beginning 
to  soften  around  the  periphery.  The  capsules  of  the 
glands  were  thickened  and  adherent  together. 

On  the  left  side  one  axillary  gland  contained  two  minute 
caseous  tubercles  ;  another  contained  a  soft  caseous 
nodule  the  size  of  a  hemp-seed  ;  the  rest  were  normal. 

Cervical  Glands. — Those  on  the  right  side  appeared 
normal.  On  the  left  side  one  in  the  middle  of  the  neck 
contained  a  caseous  nodule  the  size  of  a  hemp-seed. 

A  Submaxillary  Gland. — On  the  right  side  contained  a 
similar  but  slightly  smaller  nodule.  Other  glands  in  the 
neck  were  normal. 

Inguinal  Glands. — Two  on  the  left  side  showed  each  an 
opaque  white  miliary  caseous  tubercle  ;  those  on  the  ria;ht 
side  were  normal. 

Abdomen  : 

The  Abdominal  Cavity. — Was  filled  with  clear 
serous  fluid. 

The  C)mentum. — Contained  numerous  tubercles 
varying  in  size  from  a  mere  point  up  to  that  of  a 
millet  seed  ;  the  larger  tubercles  were  entirely 
caseous  ;  the  medium-sized  ones  caseous  in  the 
centre,  the  smaller  ones  c|uite  transparent. 

There  ^v•ere  several  yellow  caseous  tubercles  on 
the  peritoneal  surface  of  the  diaphragm,  a  few  on  the 
mesocolon  and  one  in  the  right  lumbar  region. 

The  Spleen. — Was  much  enlarged,  measuring  2|-  in. 
by  If  in.  by  1  in.,  and  was  firmly  adherent  to  the  wall 
of  the  abdomen  just  above  the  right  kidney  ;  project- 
ing from  the  surface  were  numerous  yellow  nodules; 
between  these  nodules  the  capsule  showed  numerous 
flattened  tubercles,  which  along  the  siiperior  margin 
and  around  the  upper  extremity  formed  a  continuous 
layer.  On  section  the  pulp  was  found  to  be  closely 
filled  with  yellow  caseous  nodules,  ranging  in  size 
from  2  lip  to  about  8  mm.  in  diameter,  which  at  the 
upper  extremity  completely  replaced  the  spleen 
pulp.  All  the  nodules  were  softened  in  the  centre 
the  larger  ones  being  purulent. 

Some  small  glands  in  the  hilum  of  the  spleen 
contained  caseous  nodules. 

Liver. — The  liver  was  enlarged  and  adherent  in 
several  places  to  the  diaphragm  ;  the  substance 
showed  numerous  yellowish  white  caseous  nodules 
ranging  in  size  from  a  pin's  head  to  that  of  a  hemp- 
seed  and  tending  to  occur  in  small  groups  ;  there 
were  besides  extremely  numerous  greyish-white  foci 
varying  from  0*  5  mm.  to  a  point  just  visible  to  the 
naked  eye:  in  one  lobe  just  under  the  capsule  there 
was  an  irregular  caseous  patch  measuring  1  in.  by 
J  in.  by  J  in. 

The  Portal  and  Cceliac  Glands. — Were  enlarged  and 
showed  their  cortices  extensively  replaced  by  softened 
caseous  nodules. 


Kidneys. — The  left  kidney  showed  in  the  cortex 
fairly  numerous  opaque  whitish  tubercles  the  largest 
the  size  of  a  pin's  head.  The  right  kidney  contained 
similar  tubercles  and  one  rather  larger  one  the  size 
of  a  millet-seed. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

There  was  a  slight  excess  of  fluid  in  each  pleural 
cavity. 

Lungs. — The  lungs  collapsed  normally  ;  the  left 
caudal  lobe  showed  a  few  fibrous  adhesions  to  the 
diaphragm  ;  the  right  was  free  from  adhesions. 
The  parenchyma  of  the  lungs  contained  a  moderate 
number  of  evenly  distributed  nodules  ranging  in  size 
from  a  millet  to  a  hemp  seed  ;  the  nodules  were  firm 
and  caseous  and  had  grey  translucent  margins.  In 
the  thin  ventral  margin  of  the  right  lobes  and  the 
ventral  tip  of  the  left  cephalic  there  were  some  small 
irregular  patches  of  collapse. 

Bronchial  Glands. — A  left  bronchial  gland,  slightly 
enlarged,  contained  half-a-dozen  caseous  nodules 
ranging  in  size  from  a  pin's  head  to  that  of  a  hemp 
seed.  One  on  the  right  side  contained  a  pin-head - 
sized  caseous  tubercle. 

One  Intertracheo-Bronchial  Gland. — Contained  a 
millet  seed  sized  caseous  tubercle  ;  the  rest  wer  - 
normal. 

Mediastinal  Glands. — In  the  dorsal  mediastinal 
fold  of  pleura,  near  the  latter  glands  there  were  two 
glands,  one  1  cm.  in  diameter,  the  other  the  size  of 
a  hemp  seed,  both  of  which  were  caseous  throughout. 

On  the  last  dorsal  vertebrse  near  the  diaphragrm 
there  was  a  slightly  enlarged  gland  showing  a  number 
of  caseous  foci. 

Vertebral  Glands. — In  the  eighth  space  near  the 
vertebral  column  on  the  right  side  there  was  a  caseous 
and  softened  gland  nearly  1  cm.  in  diameter  ;  in  the 
ninth  space  there  was  a  similar  but  smaller  gland  ;  in 
the  tenth  there  was  a  slightly  enlarged  gland  beset 
with  miliary  caseous  tubercles.  A  slightly  enlarged 
gland  in  the  tenth  space  on  the  left  side  contained  a 
few  caseous  foci. 

Pleura. — There  were  no  tubercles  on  the  costal 
pleura  ;  on  the  diaphragmatic  pleura  around  the 
margin  of  the  tendon  there  were  about  ten  yellow 
caseous  tubercles,  the  largest  a  little  larger  than  a 
millet  seed. 

Under  the  pleura  in  the  middle  of  the  eighth  right 
intercostal  space  there  was  a  millet  seed  sized  caseous 
tubercle. 

Heart. — There  was  a  slight  excess  of  fluid  in  the 
pericardial  sac.    Heart,  muscle  and  valves  normal. 
Tongue,  Pharynx  and  Tonsils. — Normal. 
Intestines. — Normal. 

Gastric  Glands. — A  gland  just  above  the  pylorus,  the 
size  of  a  large  pea,  v/as  caseous  throughout ;  a  small  gland 
in  the  lesser  curvature  was  partly  caseous. 

Mesenteric,  Ileo-Colic  and  Colic  Glands. — Normal. 

The  Luml)ar  Glands. — Were  enlarged  ;  one  pea-sized 
one  was  caseous  throughout ;  the  others  showed  soft 
caseous  nodules  around  the  cortex. 

Iliac  Glands. — One  on  the  left  side  contained  two  pin- 
head  sized  caseous  tubercles  ;  the  others  were  normal. 

Brain  and  Meninges. — Normal. 

Uterus  and  Ovaries. — Normal. 

Microscopical    Examination.    (Smear  Preparation.) 
Caseous  Patch  in  Liver. — A  few  tubercle  bacilli. 
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RHESUS  MONKEY  142. 

Subcutaneous  inoculation  of  culture  derived  from  the  (original  mateiial  of  Virus  B.  XXVI. 
Date — June  ()tli,  190(). 


Dose— -0' 001  milligramme. 

Weight  at  Death— 1,540  grammes. 

Died — July  21st.  1906.    45  days  after  inoculation. 

POST-MORTEM  EXAMINATION. 
Body. — In  poor  condition. 

Local  Lesion. — On  the  right  scapula  there  was  a  tumour, 
lenticular  in  outline,  measuring  1-J  in.  by  \\  in.  by  about 
\  in.  in  greatest  thickness,  composed  of  yellow  caseous  sub- 
stance softened  towards  the  centre.  The  skin  o\er  the 
■central  part  of  the  tumour  was  necrotic  and  ulcerated 
•and  covered  with  dried  caseo-pus. 

Axillary  Glands.- — In  the  right  axilla  there  were  two 
masses,  the  largest  the  size  of  a  broad  bean,  composed 
of  two  or  three  glands  fused  together,  which  on  section 
were  found  to  be  caseous  and  softened  practically  through- 
out ;  a  smaller  separate  gland  showed  an  irregular 
caseous  nodule  and  several  caseous  foci.  Two  glands 
in  the  left  axilla  contained  each  a  miliary  soft  caseous 
tubercle. 

Cervical  Glands. — Behind  the  outer  part  of  the  right 
clavicle  there  was  a  series  of  four  enlarged  glands,  the 
largest  jl  cm.  in  diameter  ;  on  section  three  of  the  glands 
were  caseous  and  softened  throughout;  the  fourth, 
placed  most  internally,  was  beset  with  small  caseous 
tubercles. 

Of  the  glands  in  the  posterior  triangle  on  the  left 
side  one  contained  a  single  soft  caseous  tubercle  the  size 
of  a  millet  seed. 

The  other  cervical  glands  were  normal. 

Thorax  : 

Each  pleural  cavity  contained  a  small  quantity 
of  clear  fluid.    The  pleura  was  normal. 

The  Lungs. — Were  pinkish  and  crepitant  and  free 
■from  adhesions  ;  they  contained  .sparsely  scattered 
shotty  tubercles,  up  to  a  millet  seed  in  size  ;  the 
larger  ones  were  opaque  and  white ;  the  smaller 
ones  grey  with  opaque  centres. 

Bronchial  Glands. — One  intertracheo-bronchial 
gland  on  the  left  side,  the  size  of  a  French  bean,  was 
caseous  throughout.  The  other  bronchial  glands, 
not  apparently  enlarged,  contained  each  one  or  two 
small  caseous  nodules. 

Heart. — The  pericardial  sac  contained  a  slight 
excess  of  fluid.    Heart  muscle  and  valves  normal. 

Sternal  Glands. — The  right  sternal  gland  contained 
a  millet  seed-sized  caseous  tubercle.  The  left  was 
normal. 

Vertebral  Glands. — Two  on  the  right  side  in  the  middle 
.nlercostal  spaces,  the  size  of  split  peas,  were  caseous 
-throughout. 


Abdomen  : 

The  Peritoneal  Cavity. — Contained  a  large  amount 
of  clear  serous  fluid. 

The  Omentum. — Showed  a  few  scattered  caseous 
tubercles,  the  largest  the  size  of  a  millet  seed. 

The  Parietal  Peritoneum. — Showed  several  small 
jjatches  of  haemorrhage  ;  there  were  no  tubercles. 

The  Spleen. — Was  closely  and  evenly  beset  with 
opaque  yellowish  white  caseous  nodules,  ranging 
in  size  from  1  to  about  3  mm.  in  diameter,  the  larger 
of  which  were  softened  in  the  centre. 

One  Splenic  Lymphatic  Gland. — Was  slightly  en- 
larged and  showed  caseous  nodules  around  the 
cortex. 

The  Liver. — Was  adherent  to  the  parietal  peii- 
toneum  by  recent  fibrin.  The  substance  of  the 
liver  was  paler  than  normal  and  contained  numerous 
caseous  tubercles  ranging  in  size  from  a  mere  point  to 
that  of  a  hemp  seed ;  the  larger  tubercles  were 
distinctly  yellow  in  the  centre. 

Around  the  head  of  the  pancreas  there  were 
several  enlarged  glands  which  were  caseous  through- 
out and  beginning  to  soften. 

Kidneys. — In  the  right  kidney  there  were  three 
caseous  tubercles  the  largest  the  size  of  a  pin's 
head  ;  the  left  kidney  appeared  normal. 

.S' u prarenal  Bodies. — Normal . 

Tongue,  Tonsils,  Pharynx,  Larynx  and  Trachea.— 
Normal. 

Intestines. — Normal. 

The    Mesenteric    Glands. — Contained    three    or  four 
caseous  nodules  the  largest  2  mm.  in  diameter. 
There  was  a  caseous  nodule  in  an  ileo-colic  gland. 
Cnlic  Glands  and  Iliac  Glands. — Normal. 

The  Lumbar  Glands. — On  the  right  side  were  enlarged, 
fused  together  and  caseous  throughout ;  one  on  the  left 
side  contained  two  miliary  caseous  tubercles. 

Ilia-sacral  Glands. — Two  contained  small  caseous 
nodules. 

The  Left  Betro-Pharyngcal  Gland. — Contained  a  small 
caseous  tubercle.  The  right  retro-pharjTigeal  gland, 
the  submaxillary  and  parotid  glands  were  normal. 

3'(co  Right  Inguinal  Glands. — Contained  each  a  caseous 
nodule  a  little  larger  than  a  millet  seed. 

The  Left  Inguinal  Glands. — Were  normal. 

Brain  and  Meninges. — Normal. 
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VIRUS  B  XXVII. 

September  1,  1905. 


DIAPHRAGM. 


The  specimens  were  taken  from  a  calf  about  four  months  old  which  was  considered  by  Mr. 
King  to  be  suffering  from,  congenital  tuberculosis. 

The  peritoneal  surface  of  the  diaphragm  was  covered  with  firm  flattened  growths  S  to  9  mm. 
thick.,  composed  of  dense  translucent  tissue,  showing  in  the  centre  yellov)  gritty  foci. 

There  were  numerous  small  "  perlsucht''''  growths  on  the  surface  of  the  spleen  and  a  few  grey 
miliary  tubercles  in  the  pulp,  some  with  opaque  centres. 

The  lung  substance  and  the  liver  substance  were  normal ;  each  showed  on  the  surface  growths 
similar  to  those  on  the  diaphragm.  An  enlarged  mediastinal  gland  was  beset  in  the 
cortex  with  small  irregular  yellow  gritty  foci. 

An  iliac  gland  was  normal. 
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CULTURE  INOCULATIONS. 


VIRUS   B  XXVII. 

(.Seiiteinl)er  1,  1905.) 
DIAPHRAGM. 


RABBITS. 

Inoculated  on  October  26,  1905,  with  culture  derived  from  the  original  material. 
The  culture  used  was  the  4th  generation  ;  21  days  old. 
The  total  age  of  culture  was  56  days. 


Number  of  Rabbit. 

Dose. 

Method  of  Inoculation. 

Duration  uf  Life. 

Result. 

501  -       -       -  - 

0-1  mg. 

Intravenous 

D.  20  days 

G.T. 

499  -       -       -  - 

ro  mg. 

Intraperitoneal 

D.21  „ 

G.T. 

.500  ...  - 

ro  mg. 

Intra])critoneMl 

D.  18  „ 

G.T. 

504  -       -       -  - 

O'l  mg. 

Intraperitoneal 

D.  27  „ 

G.T. 

.502  -       -       -  - 

O'Ol  mg. 

IntrajicritDneal 

D.  65  ,. 

G.T. 

503  .       -       -  - 

1  "0  mg. 

Subcutaneous 

D.  114  „ 

G.T. 

No  Calves  were  inoculated  with  this  virus. 
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VIRUS  B  XXVIII. 

January  15,  1906. 


BUTCHEK'S  MEAT. 


The  material,  a  tuberculous  lymphatic  gland,  was  taken  from  a  mass  of  fat  supplied  with  a 
joint  of  heef  to  one  of  the  laboratory  assistants.  Two  tuberculous  glands  were  found  in  the 
fat ;  one  contained  a  small  calcareous  tubercle  ;  the  other  some  rather  larger  calcareous 
nodules  ;  the  culture  used  for  experiment  was  raised  from  the  former. 
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PIG  156. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVIII. 
Dose — 10  milligrammes. 
Date— June  1st,  1906 

Initial  Weight— 36  lbs.    Final  weight,  49  lbs. 

Killed — August  21st,  1906.    81  days  after  inoculation. 


POST-MORTEM  EXAMINATION. 

Local  Lesion. — In  the  skin  of  the  abdomen  on  the 
right  side  there  was  an  irregular  superficial  dry 
ulcer  1  in.  by  f  in.  ;  on  section  the  subcutan- 
eous tissues  showed  a  thin  patch  of  fibrous  tissue, 
about  2  in.  in  greatest  diameter,  closely  beset  with 
caseous  tubercles,  some  just  perceptibly  gritty,  the  largest 
the  size  of  a  millet-seed  ;  there  were  besides  two  or  three 
small  caseous  nodules  ;  extending  from  this  patch  in  a 
direction  towards  the  right  precrural  gland  there  was  a 
thickened  lymphatic  vessel  the  lumen  of  which  was  patent 
and  surrounded  by  pinkish  tissue.  In  the  subcutaneous 
tissues  between  the  local  lesion  and  the  inguinal  glands 
there  was  a  caseous  nodule,  the  size  of  a  small  bean,  with 
a  fibrous  capsule ;  the  caseous  substance  was  firm, 
slightly  gritty  and  could  be  readily  shelled  from  its 
capsule. 

Superficial  Inguinal  Glands. — On  the  right  side  the  one 
nearest  the  lesion,  not  apparently  enlarged,  showed  an 
irregular  caseous  nodule  about  the  size  of  a  pea  and  a 
few  irregular  discrete  caseous  tubercles.    A  rather  larger 
gland  more  posterior  showed  about  half  the  substance 
replaced  by  a  dense  yellow  caseous  and  slightly  gritty 
mass.    Two  other  glands  in  this  group  were  normal. 
The  glands  on  the  left  side  were  normal. 
Precrural,  Iliac  and  Lumbar  Glands. — Normal. 
Thorax  : 

Heart.  — Normal. 
Pleura. — On  the  costal  pleura,  chiefly  in  the  anterior 
part,  there  was  a  number  of  flattened  pinkish  growths, 
up  to  1  cm.  in  diameter,  composed  apparently  of 
agglomerations  of  small  tubercles  ;  on  section  the 
tubercles  were  greyish  white,  and  some  had  yellow 
points  in  the  centre  ;  there  were  besides  several 
single  nodules,  some  hasmorrhagic,  ranging  in  size  up 
to  that  of  a  hemp  seed  ;  these  nodules  were  attached 
to  the  pleura  by  strands  of  connective  tissue  which 
varied  in  length. 

On  the  pleural  surface  of  the  diaphragm  there  were 
several  loosely  attached  nodules  ;  these  were  firm 
and  greyish  white  on  section  and  some  were  opaque  in 
the  centre  ;  near  the  caval  fold  of  pleura  there  were 
several  groups  of  small  tubercles,  some  slightly 
opaque  in  the  centre,  bovmd  together  by  reddish 
connective  tissue. 

Lungs. — The  lungs  were  enlarged,  heavy,  and  did 
nor  collapse  ;  the  surface  was  studded  with  hard 
raised  greyish  nodules  up  to  a  hemp  seed  in  size, 
the  larger  of  which  were  yellow,  caseous,  and  gritty 
in  the  centre ;  the  nodules  were  very  thickly 
set  on  the  contiguous  surfaces  of  the  small  anterior 
and  caudal  lobes,  and  were  very  numerous  on  the 
ventral  surface  of  the  caudal  lobes,  but  not  so 
numerous  in  other  parts.  There  were  besides  several 
pinkish  mushroomed  growths,  most  of  which  ap- 
peared to  be  associated  with  nodules  in  the  sub- 
stance of  the  lung  ;  attached  to  the  surface  of  these 
growths  were  numerous  delicate  strands  of  con- 
nective tissue  (except  along  the  dorsal  borders). 

The  cephalic  lobes,  the  right  middle  lobe  and  the 
antero- ventral  portions  of  the  caudal  lobes  were  firm, 
fleshy  and  quite  airless ;  on  section  the  lobules 
were  composed  of  a  firm  pinkish  grey  tissue  con- 
taining here  and  there  yellow  calcareous  foci  (pin- 
head  sized)  ;  the  cut  surface  closely  resembled 
pancreas ;  three  of  the  lobules  at  the  margin  of  the 
right  middle  lobe  were  extensively  caseous  and 
softened.  On  section  of  the  crepitant  portions 
of  the  lung  the  parenchyma  was  found  to  be  closely 
beset  with  miliary  tubercles  with  caseo-calcareous 
centres ;  they  were  surrounded  in  many  of  the 
lobules  by  irregular  greyish  patches  which  diffusely 
infiltrated  the  lung  substance. 


In  the  fringes  around  the  margins  of  the  caudal 
lobes  were  scattered  hard  nodules,  the  largest  nearly 
the  size  of  a  hemp  seed. 

Around  the  margins  of  the  cephalic  lobes  there 
were  in  places  continuous  rows  of  aggregated  hard 
grey  tubercles,  some  with  yellow  centres. 

Bronchial  Glatyls. — The  glands  on  each  side  were 
moderately  enlarged  and  felt  fu-mer  than  normal ; 
on  section  they  showed  irregular  gritty  caseous 
patches  and  foci  embedded  in  a  firm  gland -like  tissue. 
A  ventral  mediastinal  gland  on  the  right  side,  the 
size  of  a  hazel  nut,  showed  about  three-quarters  of  its 
substance  composed  of  yellow  gritty  caseous  sub- 
stance. 
Abdomen  : 

Omentum.  — Normal. 

Peritoneum. — The  peritoneum  covering  the  right 
side  of  the  diaphragm  showed  about  twenty  hard 
raised  pearly  grey  nodules  the  largest  the  size  of  a 
hemp  seed.    Elsewhere  the  peritoneum  was  normal. 

Spleen. — Not  enlarged,  showed  on  the  convex 
surface  nixmerous  projecting  nodules  the  largest 
4  mm.  in  diameter ;  the  nodules  were  grey  and 
translucent  and  had  minute  yellow  gritty  centres  ;  on 
section  the  pulp  contained  similar  nodules  somewhat 
irregularly  distributed ;  they  were  most  numerous 
in  the  thickest  part  of  the  spleen,  the  thin  extremity 
not  containing  any. 

Liver. — Normal  in  colour,  showed  under  the  capsule 
and  evenly  distributed  throughout  the  substance 
moderately  numerous  minute  translucent  grey  foci  ; 
on  the  convex  surface  there  was  a  grey  tubercle  the 
size  of  a  millet  seed  with  a  yellow  centre. 

Portal  Glands. — Not  apparently  enlarged,  showed 
on  section  scattered  irregular  yellow  caseous  foci  and 
streaks,  some  of  which  were  just  perceptibly  gritty ; 
the  caseous  substance  could  be  readily  shelled  out. 

The  Left  Kidney. — Showed  on  the  surface  four 
minute  greyish  white  points  ;  none  seen  on  section. 

The  Right  Kidney. — Showed  in  the  cortex  a  millet 
seed-sized  tubercle  with  a  caseous  centre  and  grey 
margin  and  one  minute  grey  focus. 

Suprarenal    Bodies. — Normal. 
Tongue,    Tonsils,   Pharynx,   Larynx  and   Trachea. — 
Normal. 

Submaxillary  and  Cervical  Glands. — Normal. 

Two  glands  near  the  angle  of  the  jaw  on  the  left  side- 
contained  each  a  minute  caseous  focus. 

A  gland  near  the  right  angle  of  the  jaw  contained  one 
minute  yellow  point. 

The  Retro-pharyngeal  Glands,  the  Left  Frepectoral  and 
Right  Prescapular  Glands. — Were  normal. 

The  Left  Prescapular  Gland. — Contained  a  pinhead- 
sized  caseous  slightly  gritty  tubercle. 

The  Right  Prepectoral  Gland. — Contained  a  small  grey" 
tubercle  with  a  calcareous  grain  in  the  centre. 

Stomach  and  Intestines. — Normal. 

Mesenteric  Glands. — The  glands  in  the  anterior  part  of 
the  mesentery  were  slightly  enlarged  and  indurated  and 
showed  on  section  grey  translucent  tissue  containing  a 
coarse  network  of  caseation.  The  rest  of  the  mesenteric 
glands  were  normal  with  the  exception  of  two  or  three- 
which  contained  irregular  caseous  foci. 

Ileo-Colic  and  Colic  Glands. — Normal. 

Several  small  glands  around  the  head  of  the  pancreas- 
were  irregularly  caseated. 

Cceliac  Glands. — Not  apparently  enlarged  ;  one  showed 
on  section  some  coarse  yellow  streaks  of  caseation,  slightly 
gritty ;  another  contained  three  or  four  pinhead-sized 
yellow  caseous  tubercles. 

Thyroid  Body. — Normal 
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PIG  158. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVIII. 
Dose — 1  '0  milligramme. 
Date— June  1st,  1906. 

Initial  Weight-35  lbs.    Final  Weight  32  lbs. 
Died— July  19th,  1906.    48  days  after  inoculation. 


POST-MORTEM  EXAMINATION. 
Body. — Slightly  emaciated. 

Local  Lesion.— In  the  subcutaneous  tissues  of  the 
abdominal  wall  on  the  right  side,  there  was  a  tumour, 
about  the  size  of  a  broad  bean,  composed  of  tough, 
yellowish-white  cas?ated  tissue  with  a  small  cavity  in 
the  centre  filled  with  soft  caseous  material ;  the  skin 
was  adherent  over  the  centre  of  the  tumour  and  on  the 
point  of  breaking  down. 

Superficial  Inguinal  Glands. — On  the  right  side  the  one 
nearest  the  local  lesion  measured  \\  in.  by  J  in.  by  i  in., 
and,  with  the  exception  of  a  few  small  islets  of  fibroid 
tissue,  was  composed  throughout  of  dense  yellowish -white 
(waxy-looking)  tissue  showing  opaque,  white,  gritty  streaks. 
Two  smaller  glands  were  similarly  but  not  so  extensively 
caseous.  The  remaining  glands  were  only  slightly  en- 
larged and  showed  very  early  foci  of  necrosis. 

The  glands  on  the  left  side  contained  two  small  caseat- 
ing  nodules. 

Precrural  Gland.— The  right  precrural  gland  showed 
in  the  cortex  three  congested  yellowish  caseating  nodules, 
the  largest  2  mm.  in  diameter. 

In  the  left  precrural  gland  there  W're  two  greyish- 
yellow  nodules,  the  largest  the  size  of  a  hemp  seed. 

Iliac  Glands. — The  right  iliac  gland  was  enlarged  and 
congested,  but  no  foci  of  necrosis  were  seen. 

In  the  left  iliac  gland  there  was  a  yellowish  tubercle 
about  1  mm.  in  diameter. 

Lumbar  Glands. — Not  apparently  enlarged;  contained 
each  an  irregular  caseating  nodule,  the  size  of  a  hemp-seed. 

Thorax  : 

The  Lungs. — Were  closely  beset  with  grey  nodules 
evenly  distributed  throughout  the  substance  ;  the  no- 
dules varied  in  size  from  a  pin's  head  to  that  of  a  hemp 
seed,  and  remained  discrete  except  in  one  or  two  places  : 
on  section  the  nodules  had  opaque  yellowish  centres 
and  some  were  distinctl^y  gritty ;  the  subpleural 
nodules  projected  slightly  from  the  surface,  and  a 
few  were  sHghtly  ''  mushroomed.  ' 

The  plem-a  on  the  dorsal  surface  of  the  caudal 
lobes  showed  numerous  long  delicate  strands  of 
connective  tissue. 

Around  the  margin  of  each  caudal  lobe  in  the 
slightly  hypcrtrophied  lymphatic  fringes  there  was 
an  almost  continuous  row  of  small  grey  tubercles. 

The  Bronchial  Glands. — Were  enlarged,  congested 
and  irregularly  easeated. 

Veiiral  Mediastinal  Glands. — Tv\o  on  the  right  side, 
the  largest  the  size  of  a  Barcelona  nut,  were  dense  and 
caseous  practically  throughout.  The  glands  on  the 
opposite  side  contained  one  or  two  small  caseous 
tubercles. 

The  Dorsal  Mediastinal  Glands. — Ap^iearcd normal. 
Pleura. — The  pleura  along  the  margins  of  some 
of  the  ribs  and  around  the  tendon  of  the  diaphragm 


showed  some  small  grey  tubercles  occurring  mainly 
in  small  clusters. 

Heart  and  Pericardium. — Normal. 
Abdomen  : 

Omentum  awl  Peritoneum. — Normal. 

Spleen. — Not  enlarged,  contained  in  the  pulp 
numerous  firm  nodules,  the  largest  the  size  of  h 
hemp  .seed  ;  the  nodules  were  yellow  and  necrotic 
with  reddish  margins  or  greyish  red  with  yello\\ 
points  in  the  centre. 

The  Liver. — Showed  on  the  surface  under  the 
capsule  rather  sparsely  scattered  grey  tuberclek- 
ranging  in  size  from  a  point  just  visible  to  the  naked 
eye  up  to  that  of  a  millet  seed ;  the  larger  ones  had 
minute  opaque  centres  ;  on  section  similar  tubercles 
were  very  sparsely  scattered  throughout  the  substance. 

The  Portal  Glands. — Were  slightly  enlarged  and 
contained  discrete  irregular  greyish  white  tubercles, 
up  to  \-o  mm.  in  diameter;  most  of  the  tubercles 
showed  a  minute  opaque  yellow  point  in  the  centre. 

The  Cceliac  Glands. — Were  slightly  enlarged  and 
contained  similar  tubercles. 

The  Kidneys. — Were  rather  pale  ;  in  the  cortex  of 
the  right  there  was  a  pinhead-sized  grey  tubercle  with 
a  minute  opaque  centre  ;  the  left  kidney  was  normal. 

Suprarenal  Bodies. — Normal. 

Each  Tonsil  showed  an  ulcer,  about  5  mm.  in  diamet«r. 
with  an  irregular  floor  covered  with  soft  yellow  necrotic 
material. 

Tongue,  Pharynx,  Larynx  and  Trachea. — Normal. 

Intestines. — Showed  no  sign  of  tuberculosis. 
The   Submaxillary   Glands. — Contained   numerous  ir- 
regular yellow  foci,  up  to  1'.5  mm.  in  diameter. 

Pharyngeal  Glands. — The  right  retropharyngeal  gland, 
slightly  enlarged,  contained  a  number  of  yellowisli 
nodules,  the  largest  the  size  of  a  hemp  seed,  some  with 
opaque  yellow  points  in  the  centre. 

In  the  left  r-'troiihar^Tigeal  glan.l  there  were  a  few 
early  tubercles. 

The  Cervical  Glands. — On  each  side  contained  each  a  few 
caseating  nodules,  the  largest  the  size  of  a  hemp-seed. 

The  Left  Prcscaptdar  Gland. — Contained  a  firm  caseating 
nodule  the  size  of  a  hemp  seed. 

The  Eight  Prescapidar  Gland. — Appeared  normal. 

The  Mesenteric  Glands. — Were  not  enlarged ;  they  con- 
tained a  few  irregular  yellow  caseous  tubercles,  the  largest 
a  httle  larger  than  a  millet  seed. 

There  were  similar  tubercles  in  the  ileo-colic  glands. 

Microscopical  Examination  [Smear  Preparations). 

Tonsd  (ulcer)  \  .  r  *  i  i  i  -n- 
r  •.  ,,■  1  (-^  few  tubercle  bacilj). 

Lett  Iliar  Giant  ) 
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PIG  160. 

Subcutaneous  inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVIII 
Dose — 0  •  1  milligramme. 
Date— June  1st,  1906. 

Initial  Weight— 31  lbs.    Final  weight,  49  lbs. 
Killed— August.  23rd,  1906.    83  days  after  inoculation. 


POST-MORTEM  EXAMINATION. 
Condition.- — Poorly  developed. 

Local  Lesion. — In  the  subcutaneous  tissues  on  the 
right  side  of  the  abdomen  there  was  a  nodule  the  size 
of  a  French  bean  composed  of  tough  yellow  caseous 
substarice  showing  one  or  two  foci  of  softening.  The 
abdominal  muscles  beneath  this  nodule  contained  several 
firm  yellow  gritty  caseous  nodules  the  largest  the  size  of 
a  French  bean. 

Between  the  local  tumour  and  the  inguinal  glands 
there  was  a  chain  of  gritty  caseous  nodules,  with  fibrous 
(^apsules,  the  largest  the  size  of  a  hemp  seed ;  no 
thickened  lymphatic  vessels  were  seen. 

Superficial  Inguinal  Glands. — On  the  right  side  the 
one  nearest  the  local  lesion  was  much  enlarged,  mea- 
suring IJ  in.  by  IJ  in.  by  |  in.,  and  showed  on  section 
dense  gritty  caseous  masses  replacing  about  three- 
quarters  of  its  substan  e  ;  another  gland,  the  size  of  a 
bean,  contained  a  pea-sized  caseous  nodule ;  a  small 
pea-sized  gland  was  closely  beset  with  yellow  caseous 
tubercles  ;  other  glands  were  normal. 

On  the  left  side  a  pea-sized  gland  was  almost  com- 
pletely caseous  ;  all  the  others  were  normal. 

TJie  Right  Precrural  Gland. — Showed  in  the  cortex 
TWO  yellow  gritty  caseous  tubercles,  the  largest  2  mm.  in 
diameter. 

The  Left  Precrural  Gland. — Was  normal. 

Iliac  Glands. — The  right  iliac  gland  was  slightly  en- 
larged and  closely  beset  with  firm  discrete  gritty  caseous 
tubercles,  with  grey  translucent  margins,  the  largest 
2  mm.  in  diameter. 

The  Left  Iliac  Gland. — Was  normal. 

One  Sacro  iliac  Gland. — Contained  a  millet  seed  sized 
tubercle  slightly  opaque  in  the  centre. 

Lumbar  Glands. — On  the  right  side  one  contained  a 
yellow  caseous  tubercle  the  size  of  a  millet  seed. 

Thorax  : 

Lungs. — The  lungs  were  crepitant  and  collapsed 
aormally ;  they    contained    moderately  numerous 
•evenly  distributed  hard  nodules  ranging  in  size  from 
.  a  pin's  head  up  to  that  of  a  hempseed.    On  section 
the  nodules  had  soft  yellow  caseous  c:n  res  ani 
grey  translucent  margin?. 

The  Bronchial  Glands. — On  both  sides  were  much 
.  enlarged  and  indurated ;  on  section  they  showed 
firm  yellow   gritty   caseous    areas,  mostly  small, 
embedded  in  dense  fibroid  glandular  tissue. 

Mediastinal  Glands. — A  dorsal  medi  stinal  gland 
■  contained  a  yellow  caseous  nodule  the  size  of  a 
hemp  seed. 

A  ventral  mediastinal  gland  on  the  right  side 
the  size  of  a  marble  was  composed  throughout  of 
dense  yellow  grittv  caseous  substance  ;  the  capsule 
was  slightly  thickened.  The  glands  on  the  left  side 
were  normal. 

Pleura.— On  the  costal  pleura  there  were  two  hard 
lenticular  nodules,  with  yellow  centres,  the  largest 
the  size  of  a  hempseed. 


Diaphragm. — Normal. 
Larynx  and  Trachea. — Normal. 
Heart. — Normal. 
Abdomen  : 

The  Omentum. — Near  the  spleen  showed  three 
small  nodules  with  caseous  centres  and  fibrous 
margins. 

Peritoneum. — Between  the  coils  of  the  large 
intestine  there  were  about  half  a  dozen  similar 
nodules  the  largest  the  size  of  a  hempseed.  On  the 
serous  surface  of  the  stomach  at  the  cardiac  end 
there  were  two  lenticular  caseating  nodules  and 
there  was  a  small  nodule  on  the  left  epididymis. 

Spleen. — Not  enlarged,  contained  numerous 
spherical  nodules  ranging  from  5  to  3  mm.  in 
diameter ;  they  had  friable  yellow  caseous  centres 
and  translucent  grey  margins. 

The  Liver. — Contained  moderately  numerous 
nodules  similar  to  those  in  the  spleen  ranging  in 
size  from  a  millet  seed,  or  less,  up  to  that  of  a  hemp- 
seed. 

The  Portal  Glands. — Were  enlarged  ajid  indurated 
and  showed  their  substance  extensively  replaced  by 
firm  yellow  gritty  caseous  areas  of  various  sizes 
the  larger  areas  were  \ery  irregular  in  outline. 

The  Coeliac  Glands. — Were  enlarged  and  similarly 
affected. 

Kidneys. — The  right  kidney  showed  in  the  depth 
of  the  cortex  a  grey  translucent  nodule  the  size  of 
a  barley  grain.    The  left  kidney  was  normal. 

Suprarenal  ^odt'es.— -Normal. 

Tongue,  Tonsils  and  Pharynx. — Normal. 

Stomach.  — Normal. 

Intestines. — The  small  intestines  contained  numerous 
round  worms.    There  was  no  sign  of  tuberculosis. 

Submaxillary  Glands. — The  left  submaxillary  gland, 
the  size  of  a  pigeon's  egg,  was  indurated  and  closely 
beset  with  caseous  nodules,  in  places  confluent.  The 
right  submaxillary  gland  resembled  the  left. 

Left  Pharyngeal  Gland. — Contained  three  irregular 
yellow  caseous  nodules,  the  largest  the  size  of  a  hemj)- 
seed.    The  gland  on  the  right  side  was  normal. 

Left  Prescaptdar  Gland. — Showed  at  one  extremity  a 
group  of  yellow  caseous  nodules. 

Right  Prescapular. — Contained  a  pinhead-sized  caseous 
tubercle. 

Cervical  Glands.— Noim&l. 

Mesenteric  Glands. — Most  of  the  mesenteric  glands 
contained  yellow  caseous  areas,  the  largest  6  to  7  mm.  in 
diameter  ;  the  glands  at  the  anterior  end  were  most 
affected. 

The  Ileo-colic  and  some  of  the  Colic  Glands. — Contained 
similar  areas. 

Testicles. — Normal. 
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VIRUS  B  XXIX. 

February  12,  1906. 


MEDIASTINAL  GLAND. 


Bronchial  and  mediastinal  glands  from  a  young  cow  in  good  condition. 

Two  of  the  mediastinal  glands  were  slightly  enlarged  and  composed  throughout  of  a  brownish 
translucent  tissue,  containing  a  yellow  necrotic  network ;  in  the  middle  of  one  of  these 
glands  there  was  a  calcareous  mass^  the  size  of  a  split  pea,  ivhich  easily  shelled  out. 

The  bronchial  glands  were  normal  and  there  was  no  sign  of  tubercle  elsewhere  in  the  body. 


3  C  2 


389 

CULTURE  INOCULATIONS. 


VIRUS  B  XXIX. 

(February  12,  1906.) 
MEDIASTINAL  GLAND. 


RABBITS. 

Incculatecl  on  June  21,  1906,  with  culture  derived  from  the  original  material. 
The  culture  used  was  the  7th  generation  ;  20  days  old. 
The  total  age  of  culture  was  129  days. 


Number  of  llabbit. 

Dose. 

Method  of  Inoculation. 

Dui'ation  of  Life. 

Eesult. 

905  - 

ro  mg. 

Intravenous 

D.  11  days 

G.T. 

906  -       -       -  - 

0"1  mg. 

Intravenous 

D.  12  „ 

G.T. 

908  -       -       -  - 

1-0  mg. 

Intraperitoneal 

D.  50  „ 

G.T. 

907  -       -       -  - 

0-1  mg. 

Intraperitoneal 

D.  23  „ 

G.T. 

909  - 

ro  mg. 

Subcutaneous 

D.  81  „ 

G.T. 

No  Calves  were  inoculated  with  this  virus. 


VIRUS  B  XXX. 

March  30,  1906. 


BRONCHIAL  GLAND. 


The  specimens,  pieces  of  omentum  and  lung,  some  mesenteric  glands,  an  inguinal  and  « 
hroncJtial  gland,  were  taken  from  a  calf,  four  months  old,  ivhich  was  killed  on  March  29. 
1906,  On  the  omentum  there  were  numerous  firm  nodules,  mostly  ahout  the  size  of  peas, 
composed  of  firm  translucent  tissue^  containing  a  ijellow  caseous  network,  gritty  from 
calcification.  One  of  the  mesenteric  glands  was  irregularly  caseated  and  gritty  from 
calcification. 

The  inguinal  gland  was  enlarged,  and  on  section  showed  part  of  its  suhstance  irregularly 
caseous  and  gritty,  while  the  rest  was  studded  with  yelloiv  foci,  mostly  gritty. 

The  piece  of  lung  contained  scattered  nodules  up  to  4  or  o  mm.  in  diameter  with  yellow 
calcareous  centres. 

The  bronchial  gland,  not  much  enlarged,  showed  a  calcareous  patch  and  irregular  caseo-necrofic 
foci,  som.e  gritty,  forming  in  places  a  network. 

The  post-inortem  examination  also  showed  tuberculosis  of  the  pleura,  liver,  spleen  and  penis. 
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CULTURE  INOCULATIONS. 


VIRUS  B  XXX. 

(March  30,  1906.) 
BRONCHIAL  GLAND. 


RABBITS. 

Taoeulated  on  June  21,  1906,  witli  culture  derived  from  the  original  material. 
The  culture  used  \va-^  the  4tli  generatif)n  ;  20  days  old. 
The  total  age  of  culture  was  83  days. 


Num))er  of  Rabbit. 

Date. 

Method  of  Inoculation. 

Duration  of  Life. 

Result. 

914  -       -       -  - 

ro  mg. 

Intravenous 

D.    12  days 

G.T. 

915  -       -       -  - 

O'l  mg. 

Intravenous 

D.    1.5  „ 

G.T. 

916  -       -       -  - 

ro  mg. 

Intraperitoneal 

K.   68  ., 

G.T.* 

917  -       -       -  - 

0-1  mg. 

Intraperitoneal 

D.     6  „ 

Coccidiosis  of  Liver. 

918  - 

ro  mg. 

Subcutaneous 

D.  126  „ 

G.T. 

919  - 

.  

O'l  mg. 

Subcutaneous 

K.  109  „ 
(Dying) 

G.T. 

No  Calves  were  inoculated  with  this  virus. 
*  Tiie  inoculation  in  this  animal  was  [lartly  sulicutaneous  and  partlj-  intraccecal. 
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INOCULATION   EXPERIMENTS   ON  DOGS. 
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INOCULATION  EXPERIMENTS  ON  DOGS. 


With  Tuberculous  Tissues. 

Two  dogs  were  inoculated,  one  subcutaneously  the 
other  intraperitoneally,  with  an  emulsion  made  from 
the  tuberculous  organs  of  guinea-pigs  (Virus  B.  IV.), 
each  animal  receiving  about  lO'lo  million  tubercle 
bacilli. 

The  dog  inoculated  intraporitoneally  developed  acute 
general  tuberculosis  and  was  killed  in  a  dying  condition 
in  71  days. 

The  dog  inoculated  subcutaneously  lived  171  days 
and  was  killed  in  good  health  ;  during  the  experiment 
there  were  no  constitutional  symptoms,  and  the  local 
lesion  which  formed  first  ulcerated  and  then  disappeared. 

On  post-mortem  examination  a  few  pearly  tubercles 
were  found  in  the  omentum  and  there  were  some  doubtful 
foci  in  the  lungs  and  kidneys.    (No  tubercle  bacilli.) 

With  Culture. 

Two  puppies  were  inoculated,  one  subcutaneously 
the  other  intraperitoneally,  each  with  1  milligramme  of 
culture  from  Virus  B.  IX. 

The  intraperitoneal  animal  died  in  32  days  and  showed 
tuberculous  peritonitis,  early  necrosis  of  the  sternal 
and  coeliac  glands,  a  grey  focus  in  each  kidney,  and  several 
patches  of  broncho-pneumonia,  but  no  tubercles  in  the 
lung. 

The  subcutaneous  animal  was  killed  98  days  after 
inoculation  and  showed  a  local  lesion,  tuberculosis  of  the 
nearest  glands  and  scattered  tubercles  in  the  lungs  and 
liver. 

Two  young  adult  dogs  Mere  inoculated,  one  subcu- 
taneovisly  the  other  intraperitoneally,  each  with  one 
milligramme  of  culture  from  Virus  B.  XXII. 

The  dog  inoculated  intraperitoneally  was  ill  for  several 
weeks  and  then  recovered.  On  post-mortem  examination 
there  was  no  disease  of  the  omentum  or  peritoneum  ; 
the  lungs  showed  some  doubtful  foci  and  two  or  three 
grey  nodules  in  which  tubercle  liacilli  were  found  ;  the 
kidneys  contained  numerous  tubercles  of  a  doubtful 
nature  ;  a  coeliac  gland  showed  two  whitish  tubercles 
(no  tubercle  bacilli),  and  there  were  a  few  yellow  points 
in  the  liver. 

The  subcutaneous  animal  showed  after  155  days 
nothing  more  than  a  cicatrix  at  the  site  of  inoculation 
on  the  left  side  of  the  abdomen,  and  a  cicatrix  over  the 
left  inguinal  gland  ;  all  the  organs  and  elands  were  per- 
fectly normal  to  the  naked  eye  ;  a  guinea-pig  inoculated 
with  an  emulsion  from  the  left  inguinal  gland  remained 
healthy. 

An  adult  dog  was  inoculated  subcutaneously  with  10 
milligrammes  of  culture  derived  from  Dog  56,  \'irus  B.  IV. 
{See  Modification  P^xperiments,  Vol.  III.),  and  killed  7G 
days  afterwards  ;  at  the  seat  of  inoculation  there  was  a 
small  cavity  with  a  sinus  leading  from  it,  a  large  tubercu- 


lous cavity  in  the  region  of  one  axilla,  and  miliary  tubercle?, 
of  the  grey  fibrous  variety,  in  the  lungs. 

Two  other  dogs,  one  a  puppy,  the  other  an  adult  re- 
triever, were  inoculated  subcutaneously,  each  with  25 
milligrammes  of  culture  from  Virus  B.  XXIV.,  artd  killed 
in  92  and  93  days  respectively. 

In  the  adult  animal  there  was  a  small  cavity  at  the  site 
of  inoculation,  lined  with  granulation  tissue,  with  two 
sinuses  leading  from  it ;  the  lungs  contained  a  few  minute 
grey  tubercles  and  there  were  a  few  doubtful  foci  in  the 
liver  and  kidneys. 

The  young  animal  also  showed  a  tuberculous  cavity 
at  the  site  of  inoculation,  with  several  openings  from  it 
through  the  skin;  the  adjacent  gland  was  tuberculous, 
and  there  was  a  sinus  leading  from  it  through  the  skin  ; 
there  were  about  ten  nodules  in  the  lungs  and  numerous 
minute  tubercles  in  the  liver. 

General  Results. 

The  experiments  show  that  the  dog  is  very  resistant  to 
subcutaneous  inoculation  of  bovine  tubercle  baci'.li,  but 
may  develop  general  tuberculosis  when  the  material  is 
inoculated  intraperitoneally. 

The  local  effects  in  the  dog  after  subcutaneous  inocula- 
tion are  very  characteristic. 

A  swelling  soon  appears,  and  this  very  quickly  ulcerates ; 
the  ulcer  (sometimes  there  are  several  which  subsequently 
\mite)  enlarges  for  a  time  and  has  abrupt  margins  and 
fioor  covered  with  bright  red  granulations. 

The  ulcer  then  begins  to  contract ;  the  skin  gradually 
grows  over  from  the  margins,  and  a  space,  lined  with 
granulation  tissue,  is  formed  which  communicates  ex- 
ternally through  one  or  more  fistulous  openings ;  the 
cavity  then  gradually  shrinks  and  may  finally,  as  occurred 
in  two  cases,  be  completely  obliterated,  leaving  nothing 
more  than  a  scar  at  the  site  of  inoculation. 

The  glands  nearest  the  local  lesion  enlarge  and  there  is 
usually  much  periglandular  infiltration  ;  the  skin  becomes 
adherent  and  then  ulcerates  and  sinuses  may  be  formed 
which  extend  into  the  tissues  around  the  gland  or  into 
the  substance  of  the  gland. 

If  the  dog  be  allowed  to  live  the  glands  diminish  in 
size,  the  ulcers  or  sinuses  close  up,  and  usually  all  that 
remains  to  indicate  that  there  has  been  a  morbid  process 
in  the  region  is  a  small  white  scar. 

In  two  of  the  six  animals  inoculated  subcutaneously 
there  were  no  lesions  at  the  site  of  inoculation,  no  disease 
of  the  nearest  glands,  and  no  naked  eye  evidence  of 
tuberculosis  in  the  internal  organs. 

In  the  other  tour  cases  grey  miliary  tubercles  were 
found  in  the  lungs  and  in  two,  minute  tubercles  in  the 
liver. 

In  several  cases,  it  will  be  noticed,  small  whitish 
tubercles  have  been  found  in  the  kidneys;  these  were  not 
apparently  of  a  tuberculous  nature. 
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BOG  24. 

Subcutaneous. — Inoculation  of  0-5  c^.  of  an  emulsion  made  from  the  tuberculous  orgarts  of  Giunea-Piss  1,I4S,  and 
l.l.TO  (Milk  of  Cow  IQ4  ;  Virus  B.  IV.). 

Dose  of  Tubercle  Bacilli.— 10,150,000. 

Date  of  Inoculation.— August  24th,  1905. 

Tuberculin  Test. — December  16th,  1904.    Positive,    Rise  of  Temperature,  1-2°  C. 

Clinical  History. — A  tumour  formed  which  softened,  ulcerated,  and  then  disappeared.  There  were  no  constitu- 
tional symptoms. 

Killed. — In  good  health,  February  11th,  1905,  171  days  after  inoculation. 


Post- Mortem  Examination. 
There  was  no  local  lesion. 
Inguinal  and  Axillary  Glands. — Normal. 

Omentum.^ — The  omentum  showed  a  number  of  discrete 
pearly  tubercles,  the  size  of  pins'  heads. 

Spleen. — Three  Malphigian  bodies  seemed  rather  larger 
than  usual ;  they  were  grey,  homogeneous,  and  without 
necrosis. 

Liver. — On  the  surface  under  the  capsule  there  was 
one  grey  speck  ;  nothing  abnormal  was  seen  on  section. 
Portal  Gland. — Normal. 

The  Left  Kidney. — Showed  on  the  surface  two  or  three 
grey  translucent  foci  and  a  minute  spherical  grey  body 
which  easily  shelled  out  (No  T.  B.). 

The  Right  Kidney. — Showed  a  homogeneous  grey 
tubercle  the  size  of  a  millet  seed  and  one  or  two  grey 
spots  similar  to  those  in  the  left  kidney. 

Suprarenal  Bodies. — Normal. 


Lungs. — Pigmented,  crepitant  throughout ;  they  showed 
on  the  surface  under  the  pleura  numerous  slightly  raised 
greenish-grey  homogen  ous  bodies,  a  little  larger  than  a 
millet  seed ;  there  were  also  a  few  nodules,  varying 
from  1  to  2  mm.  in  diameter  ;  these  were  firmer  and 
greyer  than  the  above,  and  were  found  chiefly  along 
the  margin  of  the  caudal  lobes  ;  some  of  the  larger  ones 
contained  a  small  central  cavity,  in  which  there  was 
gre5ash  broken-down  material.  None  of  the  above 
structures  had  the  appearance  of  ordinary  tubercles. 

Bronchial  Gland. — Normal. 

Cervical,  Pharyngeal  and  Submaxillary  Glands. — 
Normal. 

Microscopical  Examination.    (Smear  preparations). 
Lung  Nodule  (material  from  centre  of  one  of  large 
nodules).    No  tuberc'e  bacilli. 

Spleen.  I         tubercle  ba-illi. 
Kidney: ) 

ParafiBn  sections  of  the  liver,  kidney  and  lung  showed 
nothing  of  a  tuberculous  nature. 
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Intraperitoneal.— Inoculation  of  an  emulsion 
(:Milk  of  Cow  104  ;  Virus  B.  IV.). 

Amount  of  Emulsion —0-5  cubic  centimetre. 

;     Number  of  Tubercle  Bacilli.  ^lO.l.lO.OOO. 

Date  of  Inoculation.— August  24th,  1904. 

Clinical  History. —Tiie  dog  gradually  became  very  w 
a  dying  condition. 

Duration  of  Experiment.— 71  days. 

Post- Mortem  Examination. 
Bodij. — -Very  emaciated. 

Testicle  — Ti^e  epididymis  of  the  right  testicle  was  en- 
larged and  indurated,  and  showed  on  section  firm 
translucent  tissue,  penetrated  with  an  opaque  yellow 
network  ;  the  skin  adhered  to  the  mass,  and  was 
Ulcerated  around  the  root  of  the  scrotum. 

The  peritoneal  cavity  contained  a  large  excess  of  serous 
fluid. 

Omentum. — The  omentum  was  slightly  retracted,  and 
contained  numerous  nodules  disposed  singly  and  in  groups 
or  in  continuous  lines  running  along  the  blood  vessels. 
The  single  nodules  ranged  in  size  up  to  that  of  a  pea,  and 
had  yellow,  but  not  softened,  centres  and  translucent 
margins  ;  the  nodules  in  the  groups  had  a  similar  appear- 
ance. 

In  the  omentum  near  the  pylorus  there  was  an  irregular 
hard  mass  about  the  size  of  a  walnut,  which  on  section 
showed  dense  translucent  caseating  tissue. 

The  jxirielal  peritoneum  showed  no  tubercles. 

In  the  anterior  part  of  tlie  mesentery  there  were  two  or 
throe  groups  of  discrete  tubercles,  opaque  in  the  centre. 

The  mesocolon  shov.  el  a  few  similar  scattered  tubercles. 

Mesenteric  Glands. — The  mesenteric  glands  ^ere  not 
obviously  enlarged  ;  they  showed  in  the  cortices  irregular 
yellow  patches  surrounded  by  firm  translucent  tissue. 

Spleen. — The  spleen  w-as  not  apparently  enlarged  ;  the 
tissue  was  firm  and  of  a  norm  il  colour ;  on  section  there 
was  no  macroscopic  evidence  of  tubercle. 

Kidneys. — -The  kidneys,  on  stripping  oIT  the  capsules, 
showed  a  peculiar  marbled  or  convoluted  appearance, 
olive  green,  slightly  depress  ^d  areas,  irregular  in  outline, 
alternating  with  areas  of  a  i\isy  or  pinkish  grey  colour  ; 
the  cortices  contained  greyij'i  white  foci,  the  size  of  a  pin's 
head  and  less  ;  one  or  two  were  slightly  opaque  in  the 
centre,  but  the  majority  were  homogeneous  throughout  : 
thev  were  more  numerous  in  the  left  than  the  right  kidney. 

Liver. — The  liver  was  greatly  enlarged,  and  packed  as 
closely  as  possible  with  soft  whitish  foci,  irregular  in 
outline,  and  about  1  mm.  in  diameter  :  tin  substance  of 
the  liver  was  intensely  icteric. 

In  the  small  omentum  there  were  tvvo  enlarged  oedema- 
tous  glands,  which  on  section  showed  in  the  cortices 
numerous  yellow  foci  studding  a  pale  translucent  tissue  : 
at  one  part  each  gland  showed  a  small  irregular  ca  ity. 


DOG  26. 

made  from  the  tuberculous  organs  of  Guinea-Pig^  1,14S  and  1,150 


■ak  and  emaciated,  and  was  killed  on  November  3rd,  1904, 


filled  with  thin  greenish-yellow  ill-formed  pus  ;  the  cavi- 
ties were  crossed  by  slender  fibrous  trabeculae. 

Coeliac  Glands. —One  coeliac  gland  was  as  large  as  a 
pigeon's  egg.  and  on  section  resembled  the  glands  in  the 
small  omentum. 

Lumbar  GUduIs. —Were  slightly  enlarged  and  t  iber- 
culous,  but  were  not  in  so  advanced  a  state  of  caseation 
as  the  coeliac. 

Iliac  Glands. — -Were  enlarged  and  oedematous,  and 
showed  groups  of  yellow  foci  in  the  cortices. 

Thorax. — -The  pleural  cavities  contained  a  small  quantity 
of  serous  fluid. 

Pleura — On  the  surface  of  the  parietal  pleura  there 
were  some  minute  transparent  barely  visible  granules  ; 
similar  foci  were  seen  on  the  peritoneal  surface  of  the 
diaphragm. 

Lungs. — -Both  lungs  were  closely  beset  with  grey  miliary 
tubercles,  some  about  1  ram.  others  2  mm.  in  diameter  ; 
the  larger  ones  being  slightly  opaque  in  the  centre. 

Bronchial  Glaruls. — Were  nob  enlarged  nor  obviously 
tuberculous. 

Mediastinal  Glands. — -One  ventral  mediastinal  gland 
(sternal)  was  about  as  large  as  the  coeliac,  and  was  com- 
posed of  firm  translucent  tissue,  penetrated  with  a  yellow 
network. 

^ear  the  latter  was  a  small  pea-sized  gland,  firm  and 
tuberculous  throughout. 
Heart. — Normal. 
Cervical  Glands. — -Normal. 

Microscopical  Examination.    {Smear  preparations.) 

Peritoneal  Fluid. — No  tubercle  bacilli.  Fluid  con- 
tained leucocytes  and  epithelial  cells. 

Omentum. — -Numerous  short  slend'^r  tubercle  bacilli. 

Ca'liac  Gland. — Tubercle  bacilli  very  numerous, 
in  clumps  and  singly;  many  in  cslls. 

Ventral  Mediastinal  Gland. — Tub?rcl.>  bacilli  very 
numerous,  some  very  long  and  cur.ed,  others 
beaded. 

Bronchial    Gland. — Three  tubercle  bacilli. 
Mesenteric  Gland. — ■Tubjrcle  bacil'i  present  but  not 
numerous. 

Liver. — Numerous  tubercle  bacilli  ;  man}^  in 
clumps. 

Spleen. — Tubercle  bacilli  found  in  small  groups, 
Kihie'j. — No  tubercle  bacilli. 


400 


DOG  70. 

^  Subcutaneous. — Inoculation  of  culture  obtained  from  the  original  material  of  Virus  B  XXIT.  (througli  Guinea-Pig 
1,509). 

Dose. — 10  milligramme. 

Date.— September  4th,  1905. 

Tuberculin  Test— February  2nd,  1906.    Positive.    Rise  of  temperature,  1-2°  C. 

Clinical  History. — There  was  no  sign  of  illness  throughout  the  experiment.  A  small  swelling  developed  at  the 
seat  of  inoculation,  and  on  October  13th  showed  a  red  granulating  ulcer,  the  size  of  a  threepenny-piece,  discharging 
serum.  The  swelling  diminished  in  size,  the  ulcer  healed,  and  for  several  weeks  before  the  death  of  the  animal  nothing 
could  be  felt  at  the  seat  of  inoculation.  Five  weeks  after  inoculation  the  right  inguinal  glands  were  much  enlarged  : 
the  skin  over  the  glands  became  adherent,  reddened,  and  showed  a  tendency  to  break  down  ;  it  eventually  did  break  down, 
and  there  was  some  discharge  for  several  weeks.  On  November  20th  the  skin  was  quite  healed  and  the  glands  were  very 
little  if  at  all  enlarged. 

Killed.— February  6th,  1906.    [155  days  after  inoculation.] 

Post-3Iortem  Examination. 

At  the  seat  of  inoculation,  a  little  to  the  right  of  the 
umbilicus,  there  was  a  small  white  scar  ;  on  section  nothing 
abnormal  was  seen  in  the  subcutaneous  tissues. 

The  skin  over  the  right  inguinal  glands  showed  a 
similar  scar ;  the  inguinal  glands  were  normal  in  size  and 
appearance. 

Omentum  and  Peritoneum.- — Normal. 

Spleen,  Liver,  Portal  Gland. — Normal, 


Kidneys. — Capsules  stripped  badly  ;  there  were  a  few 
small  cysts  in  the  cortex  ;  otherwise  normal.  i 

Suprarenal  Bodies. — Normal. 

Mesenteric  and  Coeliac  Glands. — -Normal. 

Lungs,  Bronchial  Glands,  Sternal  Gland s.—'i^ormeLl. 

A  guinea-pig  inoculated  intraperitoneally  with  an 
emulsion  made  from  the  right  inguinal  glands  was  killed 
after  23  days  and  found  to  be  free  from  any  sign  of  tuber- 
culosis. 
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DOG  72. 

Intraperitoneal. — Inoculation  of  culture  from  Virus  B  XXII.  (through  Guinea-pig  1,509). 

Dose. — 1"0  milligramme. 

Date  of  Inoculation.— September  4th,  1906. 

Tuberculin  Test.— February  •2nd,  1905.  Positive.  Rise  of  temijerature,  1-2°  C.  Maximum  39-7°  C.  at  sixth 
hour. 

Clinical  History. — At  the  end  of  six  weeks  the  animal  had  become  very  thin  ;  for  several  weeks  she  was 
thin  and  wasted  and  had  a  poor  appetite  ;  then  there  was  an  improvement  in  hei'  condition,  and  when  killed  her  general 
apjjearance  was  good  and  slie  seemed  to  be  putting  on  Hesh. 

Killed. — February  7th,  190C.     1.56  days  after  inoculation. 


Post  -  Mortem  Examination. 
Condition.' — Moderately  good. 

Abdomen. 
Omentum  and  Peritoneum.- — Normal. 
Spleen.  — Normal. 

Liver. — Showed  on  the  surface  under  the  capsule  about 
half-a-dozen  yellow  foci  and  a  few  scattered  yellow  foci 
on  section. 

Portal  Glaml. — Normal. 

The  Coeliac  Gland. — Showed  in  the  cortex  two  whitish 
tubercles,  the  largest  the  size  of  a  millet-seed. 

Kidneys. — In  the  cortex  of  each  there  were  numerous 
tubercles,  ranging  in  .size  from  about  0"5  to  a  little  over 
1  mm.  in  diameter  ;  most  of  the  tubercles  had  grey 
margins  and  opaque  yellowish  centres,  some  softened, 
a  few  had  a  yellowish  translucent  appearance  throughout. 
Medullary  zones  normal. 

Suprarenal  Bodies.  — Normal. 

Thorax. 
Heart  and  Pleura.- — Normal. 

Lung^). — The  lungs  were  crepitant  and  collapsed  nor- 
mally; they  showed  on  the  surface  a  moderate  number  of 


yellowish  (some  greenish-yellow)  slightly  raised  bodies, 
the  largest  the  3ize  of  a  hemp  seed  ;  they  could  be  felt 
between  the  linger  and  thumb  ;  when  cut  into  they  had  no 
delinite  outline,  and  appeared  to  be  composed  mainly 
of  librous  tissue  ;  near  the  margins  of  the  caudal  lobes 
there  were  two  or  three  firm  translucent  grey  nodules,  in 
one  of  which  tubercle  bacilli  were  found. 
Thoracic  Lymphatic  Glawls. — Normal. 

Intestines.  — Normal. 
Submaxillary  Glands.  — Normal. 
Cervical  Glands.- — Normal. 
Inguinal  Glands.- — Normal. 
Me.senteric  Glands.  — Normal. 

Microscopical  Examination  {Smear  Preparatioyis). 
Lung  (Grey  nodule). — 4  tubercle  bacilli. 
Lung  (Yellow  tubercle). — No  tubercle  bacilli. 
Kidney.  — No  tubercle  bacilli. 
Liver.- — No  tubercle  bacilli. 
Coeliac  gland. — No  tubercle  bacilli. 

A  guinea-pig  inoculated  mtraperitoneally  with  an 
emulsion  made  from  the  lung  was  killed  (with  tuberculin) 
after  41  days  and  showed  general  tuberculosis. 


77. 
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DOG  114.  (Puppy.) 

Intraperitoneal— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B IX.  through  Guinea-pig  1069. 
Dose — 1-0  milligramme. 
Date— March  29th,  1906. 


Died— April  30th,  1906.    32  days  after  inoculation. 

POST-MORTEM  EXAjMINATION. 
Body.— Thin. 
Abdomen  : 

The  Omentum  was  not  retracted ;  it  contained 
fairly  numerous  tubercles  ranging  in  size  from  a 
mere  point  to  a  little  less  than  a  hemp-seed  ;  the 
smaller  tubercles  were  transparent  or  translucent, 
the  larger  ones  light  grey  and  opalescent.  In  several 
places  the  tubercles  were  aggregated  together  into 
small  irregular  firm  masses,  which  on  section  showed 
firm,  grey,  translucent  tissue,  containing  indefinite 
streaks  and  foci  ?  of  beginning  necrosis. 

The  Parietal  Peritoneum,  particularly  in  the  lumbar 
regions,  in  the  right  flank  and  on  the  diaphragm, 
was  closely  covered  with  flat,  translucent  tubercles, 
up  to  about  1  mm.  in  diameter  ;  the  tubercles  were 
not  perceptible  to  the  touch. 

The  Serous  surface  of  the  stomach  where  uncovered 
by  liver  showed  an  eruption  of  transparent  granules. 
The  serous  surfaces  of  the  small  intestine  had  a 
gUstening  aj)pearance,  not  quite  natural,  but  no 
definite  tubercles  were  seen  except  for  a  short  distance 
along  the  duodenum. 

The  Mesentery  was  covered  with  minute  translucent 
foci,  not  perceptible  to  the  touch  ;  the  foci  were 
most  numerous  on  the  anterior  portions  of  the 
mesentery,  where  there  were  also  several  discrete 
nodules  and  small  groups  of  nodules  similar  to  those 
in  the  omentum.  The  meso-colon  showed  a  similar 
appearance. 

A  gland  near  the  pylorus  showed  in  the  cortex 
one  or  two  small  yellow  foci. 

The  Mesenteric  Glands  were  normal  in  size  and 
general  appearance  ;  there  was  a  doubtful  opaque 
point  in  one. 

The  Spleen  was  pale  and  not  enlarged  ;  there  were 


numerous  transparent  granules  on  the  surface. 
On  section  a  few  small  hemorrhages  were  seen,  but  no 
tubercles. 

The  Liver  showed  fairly  numerous,  minute,  grejdsh- 
white  foci,  principally  on  the  convex  surface  :  on 
section  the  substance  appeared  normal. 

The  Portal  Gland  was  normal. 

Kidneys. — In  the  cortex  of  the  left  kidney,  there 
was  a  minute  spherical  grey  tubercle  ;  there  was  a 
similar  but  sUghtly  larger  tubercle  in  the  right  kidney. 

Suprarenal  Bodies. — Normal. 

A  Coeliac  Gland  showed  in  the  cortex  two  or 
three  small,  indefinite  yellowish  patches. 

Lumbar,  Iliac,  and  Ilio-Sacral  Glands. — Normal. 
Thorax  : 

Lungs. — On  the  dorsal  surface  of  the  right  caudal 
lobe  there  was  a  patch  of  congestion ;  the  lung  tissue  at 
this  point  was  firmer  than  normal,  but  was  still  air- 
containing. 

In  the  left  lobes,  chiefly  on  the  dorsal  surfaces,  were 
several  greyish  red  patches  of  consohdation  ;  these 
on  section  and  pressure  exuded  semi-purulent  fluid 
from  the  bronchioles  ;  no  tubercles  were  found  in  any 
part  of  the  lung. 

The  Bronchial  Glands  were  normal. 

The  Sternal  Glands  were  shghtly  enlarged,  and 
showed  on  section  small  irregular  yellow  patches  of 
necrosis. 

Submaxillary,  Pharyngeal,  and  Cervical  Glands. — 
Normal. 

Microscopical  Examination  {Smear  preparations). 


Bronchial  Gland 
Spleen  Pulp 


tubercle  bacilli. 


Pneumonic  Patch. — One  tubercle  bacillus. 
Sternal  Gland. — Swarms  of  tubercle  bacilli. 
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DOG  112.  (Puppy.) 

SubCTltaneoriS — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  IX.,  through  Guinea-pig  l(l<i9. 
Dose — I'O  milligramme. 
Date— March  29th,  1906. 

Killed — In  good  health,  .July  .5th,  1906.    [98  days  after  inoculation.] 


Clinical  History. 
The  dog  was  inoculated  sulieutaneously  in  the  \\all  of 
the  abdomen. 

A  fortnight  later  there  was  a  thickening  at  the  site  of 
inoculation,  the  skin  over  which  showed  two  small  ulcers 
each  about  8  mm.  in  diameter  ;  these  slowly  extended 
and  then  united,  forming  a  large  ulcer  with  granular 
■floor  ;  this  then  gradually  contracted  and  finally  became 
represented  by  a  very  small  opening. 

The  inguinal  glands  enlarged,  the  skin  over  them 
■became  adherent  and  then  ulcerated  in  several  places. 

Tuheirulin  Test. 
May  10th,  1906,  42  days  after  inoculation.  5"0  cc. 
tuberculin  inoculated.    Rise  of  temperature,  TO''  C. 

POST-MORTEM  EXAMINATION. 

Local  Lesion. — At  the  seat  of  inoculation  in  the  mid-line 
of  the  abdomen  there  was  a  small  thickened  patch,  the 
skin  over  which  showed  a  slightly  depressed  linear  cicatrix, 
at  one  extremity  of  which  there  was  a  small  opening 
discharging  pus  ;  on  section  the  opening  was  found  to  lead 
into  a  small  space  with  fibrous  walls  lined  internally  with 
vascular  organising  granulation  tissue. 

Inguinal  Glands. — In  each  inguinal  region  there  was 
a  small  swelling,  the  skin  over  which  was  adherent  and 
showed  the  openings  of  several  short  sinuses  situated  in  the 
centre  of  small  irregular  scars. 

On  section  the  glands  were  enlarged,  fibroid,  and  showed 
here  and  there  in  the  cortex  indefinite  yellow  streaks  of 
necrosis.  The  tissues  around  the  glands  were  much 
thickened  and  showed  several  small  spaces,  lined  with 
granulation  tissue,  communicating  externally  through  the 
above-mentioned  openings. 

The  right  iliac  gland  appeared  a  little  enlarged  and 
showed  at  one  extrerait}'  a  small  irregular  yellowish 
patch  of  neci'osis.    The  left  iliac  gland  was  normal. 


Thorax. 

Lungs. — The  lungs  were  normal  in  general  appear- 
ance and  were  crepitant  throughout ;  they  showed 
under  the  pleura  sparsely  scattered  grey  tubercles, 
with  no  sign  of  central  caseation,  the  largest  the 
size  of  a  millet-seed  ;  in  one  caudal  lobe  there  was 
a  grey  nodule  the  size  of  a  hemp-seed.  In  the  thin 
margin  of  one  of  the  caudal  lobes  there  was  a  small 
grey  translucent  patch,  iri'cgular  in  outline  (no 
tubercle  bacilli  were  found  in  a  smear  made  from  this). 

The  Bronchial  Glands. — Were  normal. 

Heart  and  Pleura. — Normal. 

Abdomen. 

The  Spleen. — Was  not  enlarged  ;  around  the 
margin  at  one  extremity  there  were  a  few  minute 
transparent  granules  ;  on  section  the  pulp  was  normal. 

The  Liver. — Was  normal  in  general  appearance  and 
showed,  sparsely  scattered  throughout  the  substance, 
pin-head  sized  grey  tubercles  with  opaque  whitish 
centres. 

Portal,  Cceliac,  Mesenteric,  Ileo-Colic,  and  Colic 
Glands. — Normal. 

Kidneys  and  Suprarenal  Bodies. — Normal. 

Tonsils,  Pharynx,  Suhmaxillary ,  Pharyngeal,  Cervi- 
cal, and  Axillary  Glands. — Normal. 

Microscopical  Examination.    [Smear  preparations.) 

Inguinal  Gland. — Tubercle  bacilli  singly  and  in  small 
clumps  ;  the  latter  appeared  very  degenerate. 

Liver    -       -  1 

Lung    -       -   V  No  tubercle  bacilli. 
Spleen  -       -  I 
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DOG  120.  (Puppy.) 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXIV. 

Date— April  10th,  1906. 

Dose — 25  milligrammes. 

Weight  at  Death — 5,280  grammes. 

Killed— July  11th,  1906.    [92  days  after  inoculation.] 


Clinical  History. 
Tlie  dog  was  inoculated  subcutaneously  between  the 
shoulders. 

A  thickening  developed  which  extended  downwards 
over  the  left  shoulder ;  the  skin  ulcerated  at  the  inferior 
extremity  of  this  thickening  as  weU  as  in  several  other 
places,  and  there  was  a  constant  discharge  of  pus  from  all 
the  openings.  The  left  prescapular  gland  became  en- 
larged, the  skin  adhered  to  it,  and  towards  the  end  of  the 
experiment  broke  down.  The  general  health  of  the 
animal  was  unaffected  by  the  inoculation. 

Tuberculin  Test. 

May  10th,  1906.  30  days  after  inoculation.  Dose  of 
tuberculin,  5"0  cc.  The  temperature  rose  from  38 '4°  C. 
just  before  inoculation  to  39'5°C.  9  hours  afterwards ; 
the  highest  temperature  during  the  preceding  4  days 
was  39-5°  C. 

POST-MORTEM  EXAMINATION. 
Condition. — Moderately  good. 

Local  Lesion. — Over  the  upper  part  of  the  left  scapula 
there  was  an  opening  about  half  an  inch  in  diameter, 
the  skin  around  which  was  thickened,  inverted  and 
puckered.  The  opening  led  into  an  irregular  flat  space 
in  the  subcutaneous  tissues.  Sin.  in  length,  and  in.  in 
greatest  breadth,  hned  with  soft  pinkish  granulation  tissue 
discharging  pus.  The  skin  over  the  inferior  extremity 
of  the  space  showed  a  series  of  three  or  four  small  open- 
ings through  which  thin  pus  could  be  expressed. 

The  Left  Prescapular  Gland. — Was  enlarged,  measuring 
1^  in.  in  length,  and  closely  adherent  to  the  surrounding 
structures.  On  section  the  upper  part  of  the  gland  was 
composed  of  dense  fibroid  tissue  containing  dull  white  soft 
shreddy  streaks;  the  rest  of  the  gland  was  soft, reddish, 
and  resembled  granulation  tissue.  (A  smear  made  from 
this  part  of  the  gland  showed  a  few  tubercle  bacilli  and 
numerous  organisms  stained  blue,  chiefly  short  chains  of 


cocci.)  The  skin  over  the  upper  part  of  the  gland  showed" 
the  orifice  of  a  sinus  discharging  semi-purulent  material ; 
the  sinus  extended  into  the  gland  substance  and  was  lined 
with  reddish  granulation  tissue. 

Thorax. 

The  Lungs.— Were  crepitant  throughout.  In  the 
left  caudal  lobe  just  under  the  pleura  there  were 
two  firm  grey  nodules  the  size  of  hemp  seeds,  and 
one  in  the  depth  the  size  of  a  millet  seed  with  a  caseous 
centre ;  in  the  right  caudal  lobe  there  was  one  hemp- 
seed  sized  nodule  caseous  in  the  centre  and  one 
mihary  caseous  tubercle.  In  the  cephalic  lobes  there 
were  about  half  a  dozen  shotty  tubercles,  caseous  in 
the  centre,  the  largest  the  size  of  a  millet  seed. 

The  Bronchial  Glands. — Seemed  rather  larger  than 
usual,  but  were  not  obviously  abnormal  on  section. 

Heart  and  Pleura. — Normal. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Spleen. — Normal. 

Liver. — Contained  very  numerous  evenly  dis- 
tributed grey  tubercles,  with  whitish  centres,  the- 
largest  not  more  than  0*5  mm.  in  diameter. 

Portal  Gland. — Normal. 

Kidneys. — The  capsules  stripped  badly ;  no  tubercles 
were  seen. 

Suprarenal  Bodies. — Normal. 

Pharynx  and  Intestines. — Normal. 

Submaxillary,  Plmryngeal,  Cervical,  Right  Prescap- 
ular, and  Inguinal  Glands. — Normal. 

Microscopical  Examination.    {Smear  preparations.) 

Left  Prescapular  Gland. — A  few  tubercle  bacilli; 
numerous  other  organisms. 
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DOG  118.  (Adult  Retriever.) 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXIV^ 
Date— April  10th,  190G. 
Dose — 25  milligrammes. 


Killed— July  12th,  1906.    [93  days  after  inoculation.] 

Clinical  History. 
The  dog  was  inoculated  subcutaneously  in  front  of  the 
left  shoulder. 

A  large  swelling  developed  which  ulcerated  and  then 
diminished  in  size  ;  there  was  a  constant  discharge  of 
pus  from  the  ulcer,  at  first  very  profuse. 

POST-MORTEM  EXAMINATION. 
Condition. — Good. 

Local  Lesion. — On  the  left  side  of  the  neck  just  in  front 
of  the  shoulder  there  was  a  narrow  ulcer  1  in.  in  length, 
at  the  upper  extremity  of  which  there  was  an  opening 
the  diameter  of  a  crow-quill  which  communicated  with 
a  small  space  in  the  subcutaneous  tissues  between  the 
ulcer  and  the  spinous  processes  of  the  vertebra;.  The 
space  was  lined  with  soft  reddish  granulation  tissue  and 
surrounded  by  fibrous  tissue. 

On  the  right  side  of  the  neck  just  in  front  of  the  right 
shoulder  there  was  a  minute  opening,  surrounded  by  soft 
))ink  granulations,  situated  in  the  centre  of  a  small  scar. 
This  opening  was  the  external  orifice  of  a  long  narrow; 
suppurating  track,  lined  with  soft  reddish  granulation  tissue 
which  communicated  with  the  space  above  described  ; 
the  w  alls  of  the  track  were  thickened  with  fibrous  tissue. 
The  prescapular  glands  on  both  sides  were  normal  in 
size  and  appearance. 

Thorax. 

Lungs. — The  lungs  showed  just  under  the  pleura 
two  or  three  small  hard  grey  transparent  tubercles, 
the  largest  the  size  of  a  pin's  head  ;  three  similar 
tubercles  were  seen  in  the  depth  of  the  lung. 


Bronchial  Glands. — Normal. 

Rmrl  and  Pleura. — Normal.. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Spleen. — The  pulp  contained  an  irregular  hard 
pigmented  fibrous  nodule,  the  size  of  a  hemp  seed, 
adherent  to  both  layers  of  the  capsule  ;  otherwise 
the  spleen  was  normal. 

Liver. — In  the  substance  under  the  capsule  there 
were  about  half  a  dozen  soft  yellow  foci  the  largest 
the  size  of  a  millet  seed  ;  there  were  also  one  or  twO' 
grey  foci ;  on  section  the  liver  appeared  normal. 

Portal  Gland. — Normal. 

Kidneys. — Each  kidney  showed  in  the  cortex 
moderately  numerous  grey  spherical  tubercles,  the 
largest  1  mm.  in  diameter  ;  the  majority  of  these 
had  a  minute  opaque  centre. 

Suprarenal  Bodies. — Normal. 

Tonsils,  Pharynx  and  Intestines. — Showed  no  sign  of 
tuberculosis. 

Suhrnaxillary,  Plmryngeal,  Cervical,  Mesenteric, 
Lumbar,  Iliac  and  Inguinal  Glands. — Normal. 

Microscopical  Examination.  (Smear  preparations.) 
Kidney    -       -  "| 

Lii^Qf  '     .       .  I  No  tubercle  bacilli. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
liver  substance,  containing  two  yellow  foci  remained 
healthy. 
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SUMMARY  OF  INOCULATION  EXPERIMENTS  ON  DOGS  WITH  TUBERCULOUS 

MATERIAL  OF  BOVINE  ORIGIN. 


INOCULATIONS  WITH  TISSUE  EMULSIONS. 


Vims. 

Number 
of 
Dog. 

Age. 

Material 
Inoculated 
and  Dose. 

Method  of 
Inoculation. 

Duration 
of  Life. 

Killed 

or 
Died. 

I'osT-MoKTEM  Results. 

BIV. 
B  £V. 

24 
26 

Adult^ 

\ 
/ 

Adultj 

0'5  cc.  of  an 
emulsion  of 
Guinea-pig 
organs  (Virus 
B  IV^. )  contain- 
ing 10*15  million 
tubercle  bacilli. 

Subcutaneous 
Intraperitoneal 

171  days 
71  days 

Killed 
in  good 
health 

Killed 
dying 

No  definite  tuberculous  lesions. 

Acute  generalised  tuberculosis  ;  tuber- 
culosis of  omentum  and  mesentery 
and    meso-colon    (slight)  ;  lungs 
beset  with  miliary  tubercles  ;  liver 
greatly  enlarged  and  packed  -with 
soft  Avhitish  tubercles  ;  there  were 
scattered  tubercles  in  the  kidneys  ; 
the  sternal  glands  and  most  of  the 
abdominal  lymphatic  glands  were 
tuberculous  ;  the  epididymis  of  the 
right  testicle  was   enlarged  and 
caseating. 

CULTURE  INOCULATIONS. 

Virus. 

Number 
of 
Dog. 

Age. 

Dose. 

JVletnou  oi 
Inoculation. 

Duration 
of  Life. 

Killed 

or 
Died. 

POST-MOETE.M  RESULTS. 

B  XXII. 

70 

Young 
adult 

1  -0  nig. 

Subcutaneous 

1.55  days 

Killed 
in  good 
health 

"So  tuberculosis  ;  there  was  a  scar  at 
the  seat  of  inoculation,  and  a  scar 
over  the  right  inguinal  glands. 

B  XXII. 

72 

Young 
adult 

1 -0  nig. 

Intraperitoneal 

156  days 

Killed 
in  good 
health 

There  were  a  few  fibrous  nodules  i'n 
the  lung ;  the  kidneys  contained 
numerous  tubercles,  not  apparently 
tuberculous  ;  the  liver  showed  some 
yellow  points.      Tubercle  bacilli 
found  in  a  lung  nodule  ;  none  else- 
where. 

B  IV. 

74 

Adult 

10-0  nig. 

Sulicutaneous 

63  days 

Killed 
in  good 
health 

Local   lesion ;     nearest  glands  not 
apparently  tuberculous  ;  in  the  left 
axilla  there  was  a  large  cavit\'  lined 
with  granulation  tissue,  and  in  the 
left  groin  a  small  sinus  extending 
to  the  inguinal  gland  ;  the  lungs 
contained  numerous  grej'  miliary 
tubercles,  and  there  were  a  few 
small   tubercles  in   each  kidney 
(?  tuberculous). 

B  IX. 

112 

Young 

1  0  mg. 

Subcutaneous 

98  days 

Killed 
in  good 
health 

Small    local    thickening  ;  inguinal 
glands  enlarged    and  indurated, 
showed  on  section  indefinite  streaks 
of  necrosis  ;  peri-glandular  tissues 
thickened  ;  skin  adherent,  scarred, 
showed   numerous   small  sinuses. 
Lungs  contained  sparsely  scattered 
grey  fibrous  tubercles.    The  liver 
showed  sparsel.y  scattered  through- 
out grej'ish-wliite  pin-head  sized 
tubercles. 

B  IX. 

114 

Young 

1  -0  nig. 

Intraperitoneal 

32  days 

Died 

Tuberculous  peritonitis  ;  sternal  and 
cu'liac  glands  showed  early  necrosis; 
in  the  lun^s  there   were  several 
patches  of  oroncho-pneumonia  but 
no  tubercles ;   there  was  a  grey 
tubercle  in  each  of  the  kidneys. 

B  XXIV. 

120 

Young 

25-0  mg. 

Subcutaneous 

92  days 

Killed 
in  good 
health 

Ulcerated    local    lesion  ;  adjacent 
prescapular  gland  enlarged,  indu- 
rated and  tuberculous.     The  lungs 
contained  about  ten  nodules,  the 
largest  the  size  of  a  hemp  seed. 
There  were  numerous  minute  tu- 
bercles in  the  liver.    Other  organs 
and  glands  were-  normal. 

BXXIV. 

118 

Adult 

25  0  mg. 

Subcutaneous 

93  days 

Killed 
in  good 
health 

There  was  a  small  cavity  at  the  site 
of  inoculation,  lined  with  granula- 
tion tissue,  with  two  sinuses  lead- 
ing from  it.    The  lungs  containeil 
a  few  minute  grey  tubercles,  and 
there  were  a  lew  doubtful  foci  in 
the  liver  and  kidneys  (no  tubercle 
bacilli  found). 
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INOCULATION  EXPERIMENTS  ON  CATS. 
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INOCULATION  EXPERIMENTS  ON  CATS. 


Twelve  cats  have  been  inoculated,  ten  subcutaneously  and  two  intiaperitoneally,  with  culture  from  four  of  the 
lovine  viruses,  namely.  Viruses  B  I.,  III.,  XVIII.,  and  XXVIII. 

Two  cats  inoculated  subcutaneously  with  1  mg.  of  culture  from  Virus  B.I.  were  killed  when  very  ill  in  .35  and 
49  days  respectively  ;  in  each  case  there  was  a  local  lesion  and  caseation  of  the  nearest  glands  and  severe  tuberculosi.s 
of  the  lungs,  the  abdominal  organs  not  being  affected  to  any  extent. 

Another  cat  inoculated  subcutaneously  with  I  mg.  of  cultuie  from  Virus  B  XVIII.  died  in  70  days,  apparently 
from  impacted  faces  ;  the  post-mortem  examination  showed  a  local  lesion,  tuberculosis  of  the  nearest  glands,  numerous 
tubercles  in  the  kidneys  and  the  thyroid,  and  a  few  nodules  in  the  lungs. 

A  cat  inoculated  intraperitoneally  with  1  mg.  of  culture  from  Virus  B.  III.  died  in  39  days  and  shc  v.  ed  tuberculous 
peritonitis,  enlargement  and  caseation  of  the  abdominal  lymphatic  glands  and  the  ventral  mediastinal  glands,  one 
caseous  nodule  in  the  liver  and  a  few  doubtful  foci  in  the  lungs. 

Two  kittens,  each  inoculated  with  I  mg.  of  culture  from  Vims  B.  III.,  one  subcutaneously,  the  other  intraperi- 
toneally, died  in  17  days,  before  definite  lesions  had  had  time  to  form  in  the  internal  organs  ;  tubercle  bacilli  were 
numerous  in  all  the  organs  and  were  found  in  one  case  in  the  marrow. 

Another  kitten,  inoculated  subcutaneously  with  culture  from  Virus  B.  XVIII.,  died  in  95  days  ;  the  carcass  was 
partly  eaten,  but  sufficient  remained  to  show  that  in  this  case  also  death  was  due  to  acute  tuberculosis,  bacilli  being 
very  numerous  in  all  the  organs. 

Two  cats  and  three  kittens  were  inoculated  f.ulcutarecus'y  wiih  culture  c'erived  from  the  original  mateiial 
of  Virus  B.  XXVIII. 

One  of  the  cats,  a  yourg  adult,  inoculated  v.\t]i  01  mg.,  died  in  22  days  of  acute  tubeiculosis,  tubercle 
bacilli  being  very  numerous  in  the  marrow  and  all  the  organs. 

The  other  cat,  older  than  the  latter,  inoculated  with  1  mg.,  was  killed  in  apparent  good  health,  74  days  after 
inoculation,  and  showed  a  local  ulcer,  caseation  of  the  nearest  glands,  and  miliary  tuberculosis  of  the  lungs  and 
kidneys. 

The  three  kittens  received  TO,  0*1,  and  0  01  mg.,  and  died  in  21,  24,  and  39  days  lespectively  of  acute 
■disseminated  tuberculosis,  the  lungs  in  each  case  being  severely  affected. 


GENERAL  RESULTS. 

The  experiments  show  that  tuberculosis  is  readily  set  up  in  cats  and  kittens  by  subcutaneous  and  by  intiaperi- 
toneal  inoculation.    Cats  are  less  susceptible  than  kittens. 

In  kittens  tubercle  bacilli,  ^^hethe^  incculated  intraperitoneally  or  subcutaneously,  are  quickly  disseminated 
over  the  tody,  ar.d  may,  \\hen  the  dose  is  sufficiently  large,  multiply  iir  the  tissues  so  rapidly  that  death 
ensues,  probably  from  tosamia,  before  definite  tuberculous  lesions  have  had  time  to  develop  in  the  internal 
organs. 


77. 
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CAT  26. 

Subcutaneous. — Inoculation  of  culture  obtained  from  Cow  40  (Virus  B  I.). 
Date.— November  12th,  1904. 
Dose. — rO  milligramme'. 

Killed. — December  17th,  1904,  when  very  ill.    [35  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

Condition. — Very  emaciated. 

Seat  of  Inoculation. — At  the  seat  of  inoculation,  a 
little  to  the  left  of  the  umbihcus,  there  was  an  oval  ulcer 
1|-  in.,  by  1  in.,  with  raised,  irregular,  undermined 
margins  and  thickened  base  ;  the  floor  was  covered  with 
ill-formed  granulation  tissue,  secreting  a  yellow  discharge. 

Left  Inguinal  Gland. — The  size  of  a  swallow's  egg, 
showed  part  of  the  cortex  opaque,  firm,  and  caseous. 

Omentum,  Peritoneum. — Normal. 

Spleen. — Not  apparently  enlarged  ;  showed  in  the  pulp 
numerous  grey  spherical  bodies,  about  the  size  of  pins' 
heads  (?  enlarged  Malpighian  bodies.) 

Liver. — The  substance  was  speckled  with  minute  grey 
foci. 

Portal  Gland. — Slightly  enlarged ;  showed  one  or  two 
caseous  foci  in  the  cortex. 


Kidneys. — Right  kidney  showed  on  the  surface  two  or 
three  suspicious  grey  foci. 

The  left  kidney  and  the  suprarenal  bodies  appeared 
normal. 

Lungs. — Were  beset  with  grey  mihary  tubercles  ;  the 
cephahc  lobes  were  firm  and  sohd,  pieces  sinking  in  water  ; 
pieces  from  the  caudal  lobes  just  managed  to  float ;  the 
bronchi  were  filled  with  frothy  muco-pus. 

Bronchial  Glands. — Three  or  four  times  the  normal 
in  size,  showed  early  caseous  foci. 

Mediastinal  Glands. — Ventral  mediastinal  glands,  much 
enlarged,  were  firm,  yellow,  and  caseous  in  more  than  half 
their  extent ;  the  rest  of  the  glands  showed  caseous  foci. 

Microscopical  Examination.  {Smear  'preparation.) 
Ventral  Mediastinal  Gland 


Muco-Pus  from  Bronchus  -  f 
Liver  -       -       .       .  . 


A  few  tubercle  bacilli. 
No  tubercle  bacilli. 
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CAT  28. 

Subcutaneous. — ^Inoculation  of  culture  obtai.iei  from  Oow  40  (Virus  B  I). 
Date.— November  12th,  1904. 
Dose— 1"0  milligramme. 

Killed. — In  a  dying  con<lition  on  December  31st,  1904.    [49  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 
Body. — Very  emaciated. 

Seat  of  Inoculation.— At  the  seat  of  inoculation,  a  little 
to  the  left  side  of  the  umbilicus,  there  was  a  tumour  measur- 
ing roughly  li  in.  by  \\  in.  by  \  in.  The  skin  over  it  was 
adherent  and  infiltrated,  and  showed  a  circular  ulcer  about 
\  in.  in  diameter  ;  the  ulcer  had  thick,  abrupt  margins, 
and  communicated  with  a  cavity  in  the  centre  of  the 
tumour ;  the  cavity  was  surrounded  by  thick  walls  of 
fibrous  tissue,  showing  here  and  there  opaque  yellow  foci. 
The  internal  walls  of  the  cavity  were  pinkish  and  granular, 
and  were  covered  with  flakes  of  yellow  pus. 

Inguinal  Glands. — On  the  left  side,  one,  the  size  of  a 
broad  bean,  was  indurated,  and  showed  on  section  irregular 
firm  caseated  patches  throughout  the  greater  part  of  the 
•cortex  ;  the  rest  of  the  gland  substance  was  studded  with 
opaque  caseous  foci.  Three  or  four  smaller  glands  were 
beset  with  discrete  caseous  foci. 

Riglit  Inguinal  Glands. — -Normal. 

Left  Axillari/  Gland. — The  size  of  a  Fi'ench  bean,  showed 
■on  section  irregular  caseous  areas  replacing  about  half  the 
gland  substance. 

L(ft  Iliac  Gland. — The  size  of  a  sparrow's  egg,  was 
studded  with  caseous  foci,  which  in  two  or  three  places 
had  run  together  to  form  irregular  patches. 

Right  Iliac  Gteft<7.— Normal. 

Omentum,  Peritoneum. — Normal. 


Spleen. — Not  obviously  enlarged,  showed  on  section 
numerous  small  grey  spherical  bodies,  which  were  probably 
slightly  enlarged  Malpighian  corpuscles ;  there  was  no  sign 
of  cassation. 

Kidneys. — Each  showed  on  the  surface  a  grey  tubercle 
the  size  of  a  mustard  seed. 

Liver. — Appeared  normal  on  the  surface  and  on  section. 

Portal  Gland. — Showed  a  caseous  focus. 

Mesenteric  Glands,  Colic  (?Za«cZ,s.— Normal. 

Lungs. — Both  lungs  were  closely  packed  with  grey 
miliarj'  tubercles,  which  in  the  cephalic  lobes  practically 
replaced  the  lung  parenchyma  ;  in  the  caudal  lobes  there 
was  a  small  amount  of  congested  emphysematous  lung 
tissue,  by  virtue  of  which  these  lobes,  when  placed  in 
water,  just  managed  to  float ;  the  cephalic  lobes  sank  in 
water.  The  majority  of  the  tubercles  were  homogeneous 
throughout,  but  a  few  were  opaque  in  the  centre. 

Bro7ichial  Gland s.~lY ere  enlarged,  congested,  and 
showed  early  foci  of  caseation. 

Mediastinal  Glands. — The  ventral  mediastinal  glands 
showed  irregular  caseated  patches  in  the  cortices. 

Pleura,  Heart. — Normal. 

Microscopical  Examincdion.    {Smear  preparations.) 

Spleen  and,  Kidney. — No  tubercle  bacilli. 
Lung. — Two  tubercle  bacilli. 

Ventral  Mediastinal  Gland. — Numerous  tubercle  bacilli. 


3  1-  2 
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CAT  32.  [Kitten,  8  Weeks  old.] 
Subcutaneous. — Inoculation  of  culture  derived  from  Calf  214  [Virus  B.  lll.i 


I      Dose. — 1  milligramme. 
Date.— March  23rd,  1905. 
Initial  Weight.— 500  grammes 
Final  Weight. — 435  grammes. 
Loss  in  Weight.— 65  grammes. 

Died. — April  9th,  1905.    [17  days  after  inoculation.] 

POST-MORTEM  EXAMINATION. 

Local  Lesion. — In  the  subcutaneous  and  muscular 
tissues  of  the  abdominal  wall  there  was  a  prominent 
tumour  1^  by  1|^  by  |,  composed  of  yellow  caseo-necrotic 
tissue,  softened  and  h-^'morrhagic  in  the  central  part.  The 
skin  was  adherent,  infiltrated  and  at  one  part  necrosed 
and  ulcerated. 

Inguinal  Glands. — An  inguinal  gland  on  each  side 
ne  irest  the  local  lesion  was  enlarged  and  caseous  through- 
out ;  some  smaller  inguinal  glands  on  each  side,  more 
remote  from  the  tumour,  showed  early  caseation. 

The  Iliac  Glands.  — Were  greatly  enlarged,  and  on  section 
yellow  and  necrotic  throughout. 

Axillary  Glands. — Normal. 

Ahdomen. 
Omentum  and  Peritone^im.— Normal. 
The  Spleen. — Was  not  enlarged ;  close  inspection  re- 
vealed numerous  grey  specks  just  visible  to  the  naked  eye. 


The  Liver. — Showed  similar  grey  points  throughout  the- 
substance. 

The  Portal  Gland. — Was  enlarged  ;  no  opaque  foci  ^ere 
seen. 

Kidneys. — Congested  :  otherwise  normal. 

Thorax. 

The  Lungs. — Were  congested  and  showed  small  patches- 
of  consolidation  ;  no  tubercles  were  \-isible. 

The  Bronchial  Glands. — Appear  ?d  normal. 

The  Sternal  Glands. — Were  enlarged,  firm,  and  in  a  state- 
of  early  caseation  and  necrosis. 

Microscopical  Examination.    {Smear  preparations.), 
Liver. — Numerous  tuberc'e  bacilli. 
Spleen.' — Numerous  tubercle  bacilli. 
Lungs. — Numerous  tubercle  bacilli. 
Marrow.  — Numerous  tubercle  bacilli. 
Sternal  Gland. — Very  numerous  tubercle  baeillL 
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CAT  31.  (Mult.) 


Intraperitoneal.— Inoculation  of  culture  derived  from  Calf  214.    [Virus  B  III.J 

Dose. — 1  milligramme. 

Date.— March  23rd,  1905. 

Initial  Weight. — 2,950  grammes. 

Final  Weight — 1,650  grammes. 

Loss  in  Weight. — 1,300  grammes. 

Died. — May  2nd,  1905.    [39  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

1  Local  Lesion. — There  was  a  small  irregular  thin  yellow 
patch  of  caseous  infiltration  in  the  subcutaneous  tissues. 

The  Inguinal  Glands. — Were  slightly  enlarged  and 
showed  small  caseous  areas  in  the  cortex. 

Abdomen. 

The  Peritoneal  Cavity. — Contained  a  large  quantity  of 
clear  yellow  serous  fluid. 

The  Omentum. — Was  retracted  and  considerably 
thickened,  and  showed  irregular  masses  and  bands  of 
firm  yellow  caseating  tuberculous  tissue;  there  were  similar 
but  smaller  masses  in  the  gastro -splenic  omentum. 

Peritoneum. — The  parietal  peritoneum  showed  flakes  of 
lymph  and  two  or  three  groups  of  small  yellow  tubercles 
on  the  floor. 

The  iieritoneal  surface  of  the  diaphragm  was  covered 
with  a  thin  grey  membrane,  yellowish  in  patches. 

On  the  mesentery  there  were  a  few  grey  foci  and  two 
or  three  caseous  tubercles. 

Spleen. — Pale,  firm,  and  not  obviously  enlarged  ;  no 
tubercles  were  seen  on  section. 

The  Liver. — Showed  over  the  surface  a  practically  con- 
tinuous thin  grey  msmbrane  which  readily  peeled  off  ;  this 
membrane  w^as  speckled  with  minute  greyish  white  foci  ; 
embedded  in  the  substance  of  the  liver  under  the  capsule 
on  the  antt^rior  surface  there  was  a  yellow  caseous  nodule , 

2  mm.  in  diameter,  with  a  thin  fibrous  capsule. 
The  Kidneys. — Were  pale  ;  otherwise  normal. 


The  Portil,  Splenic,  Goeliic  and  Liimlar  O'ands. — Were 
enlarged  and  practically  caseous  throughout. 

The  Mesenteric,  Ileo-colic  and  Iliac  Glands. — Contained 
num3rous  caseous  foci. 

(Thorax. 

H  eart.  — Normal 
Pic  lira.  — Normal. 

Lungs. — The  lungs  were  congested  and  emphyssm  itous 
along  the  margins  ;  there  were  patches  of  collapse  in  the 
left. 

Cephalic  Lobes. — On  close  inspection  of  the  lung  minute 
grey  foci  were  S3en  under  the  pleura  which  appeared  to  be 
sm  ill  tubercles  ;  here  and  there  these  foci  seemed  to  have 
run  together  and  form-^d  grey  patches  ;  the  tubercles  were 
not  sharply  defined  and  could  not  definitely  be  mxde  out 
on  section  of  the  lung. 

The  Bronchial  Glands. — -Appeared  normal. 

The  Ventral  Media.stinial  Glands. — Were  enlarged  and 
fused  together  to  form  a  mass  the  size  of  a  pigeon's  egg ; 
they  consisted  throughout  of  firm  yeUow  friable  casco- 
necrotic  tissue. 

Microscopical  E.mminaiion.    {Smear  preparations.) 

Spleen.- — -Moderately  numerous  tubercle  bacilli. 
Liver  Substance.— A  few  tubercle  bacilli. 
Lung. — A  few  tubercle  bacilli. 

Ventral  MeAiastinal  Gland. — Swams  of  tubercle  bacilli. 
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CAT  36.  (Kitten,  8  Weeks  Old.) 

Intraperitoneal.— Inoculation  of  culture  derived  from  Calf  214.    [Virus  B  III.] 

Dose. — 1  milligramme. 

Date.— March  23rd,  1905. 

Initial  Weight.— 500  grammes. 

Final  Weight. — 410  grammes. 

Loss  in  Weight. — 90  grammes. 

Died. — April  9th,  1905.    [17  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

In  the  muscle  wall  of  the  abdomen  there  was  a  firm 
caseous  nodule  the  size  of  a  spht  pea. 

Abdomen. 

The  Omentum. — Was  greatly  thickened,  particularly  near 
the  pylorus,  where  it  formed  a  firm  yellow  lobulated 
caseating  mass,  showing  only  a  very  small  amount  of 
grey  translucent  tissue. 

Peritoneum. — The  parietal  peritonei;m  showed  spots  of 
lymph  and  numerous  slender  strands  of  fibrin  extending 
between  it  and  the  viscera.  On  the  peritoneal  surface  of  the 
diaphragm  there  were  about  half  a  dozen  pin-head-sized 
grey  tubercles,  and  running  parallel  to  the  fibres  of  the 
tendon  fine  whitish  streaks  of  tuberculous  deposit.  The 
mesentery  and  mesocolon  showed  a  few  minute  whitish 
foci ;  some  of  these  could  be  scraped  away  with  the 
finger  and  ■were  apparently  spots  of  purulent  lymph ; 
others  seemed  to  be  early  tubercles. 

The  Spleen. — Was  a  Uttle  enlarged  and  the  Malpighian 
bodies  were  more  conspicuous  than  normal ;  no  tubercles 
were  seen. 

The  Liver. — Substance  was  beset  with  minute  grey  pin- 
point foci. 

The  Portal  Gland, — Was  enlarged  and  showed  numerous 
early  caseous  foci. 


The  Kidneys. — Showed  petechial  hagmorrhages  on  the 
surfaces  ;  each  contained  a  doubtful  grey  tubercle. 

^■1  Pyloric  Gland. — Was  dense,  yellowish  white  and  caseous 
in  half  its  cortex. 

The  Coeliar  Glcnd. —  Was  enlarged  and  caseous  through- 
out the  cortex. 

The  Lumbar  Glands. — Were  enlarged,  firm,  and  in  a  state 
of  early  caseation,  but  less  advanced  than  the  coeliac. 

Tne  Gastric,  Mesenteric,  Ileo-colic  and  Iliac  Glands. — 
Were  a  little  enlarged  and  contained  caseous  foci. 

Thorax. 

Pleura. — Normal. 

The  Lungs — Were  pinkish  in  colour  and  normally  crepi- 
tant ;  the  right  cephalic  lobe  showed  a  patch  of  coUapse ; 
with  this  exception  the  lungs  were  normal. 

The  Bronchial  Glands. — Contained  small  caseous  foci. 

The  Ventral  Mediastinal  Glands. — Were  greatly  enlarged, 
dense,  yellow,  and  caseous  practically  throughout. 

Microscopical  Examination.    {Smear  Preparations.) 

Liver. — Very  numerous  tubercle  bacilli. 
Spleen. — Very  numerous  tubercle  bacilli. 
Lung. — Very  numerous  tubercle  bacilli. 
Sternal  Gland. — ^Very  numerous  tubercle  baeilU. 
Marrow  (femur). — Numerous  tubercle  bacilli,  chiefly  in 
clumps. 
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CAT  66.  (Adult). 


Subcutaneous. — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XVIII.  [Inoculated  at  the 
same  time  and  with  some  of  the  same  culture  as  Cat  68.] 

Dose-  —1  •  0  milligramme. 

Date — December  12th,  1905. 

Initial  Weight.— 2,600  grammes. 

Final  Weight.— 1,410  grammes. 

Loss  in  Weight — 1,190  grammes. 

Died.— February  20th,  1906.    [70  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

Local  Lesion. — The  skin  of  the  abdomen  in  the  left 
inguinal  region  showed  an  ulcer  f  in.  in  greatest 
diameter,  with  raised  irregular  caseous  margins,  pale 
granular  floor  partly  covered  with  a  dry  caseous  scab, 
and  slightly  thickened  fibroid  base. 

The  Lejt  Inguinal  Glands. — Were  enlarged  and  advanced 
in  caseation.  The  tissues  around  these  glands  were 
thickened  and  fibroid  and  contained  caseous  nodules. 
The  skin  over  them  showed  several  sinuses,  one  of  which 
discharged  greenish  yellow  pus. 

A  Right  Inguinal  Glar  d  was  slightly  enlarged  and  beset 
with  caseous  foci. 

AxlUa^y  Gland"!. —  One  on  the  left  mammary  vein,  near 
the  axilla,  was  slightly  enlarged  and  beset  with  coalescing 
caseous  tubercles.  A  gland  in  the  left  axilla  was  beset 
with  caseous  foci. 

The  axillary  g'ands  on  the  right  side  showed  a  few 
scattered  foci. 

The  Iliac  and  Lumbar  Glands. — Were  slightly  enlarged 
and  contained  fairly  numerous  discrete  caseous  tubercles 
in  the  cortex. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 
Spleen. — Normal. 

Liver. — Normal  in  colour,  showed  on  the  surface  as 
well  as  on  section  a  few  doubtful  grey  foci. 
Portal  Gland. — Normal 

Kidneys. — The  kidneys  were  pale;  each  showed  on  the 
surface  fairly  numerous  grey  tubercles,  some  with  opaque 
white  centres,  none  larger  than  1  mm.  in  diameter.  On 


section  similar  tubercles  were  seen  in  the  depth  of  the 
cortex ;  there  was,  besides,  a  number  of  streaks,  grey 
around  the  margins,  caseous  in  the  centre,  1  mm.  or 
more  in  breadth,  extending  radially  from  the  cortex 
into  the  medulla ;  some  of  these,  gradually  becoming 
finer,  were  continued  into  the  papillary  zone,  where  they 
ended  near  the  apex  of  the  papilla.  There  was  no  pus 
in  the  pelvis  of  either  kidney. 
Suprarenal  Bodies. — Normal. 

Coeliac.  Mesenteric,  and  Ileo-colic  Glands. — Normal. 
Small  Intestine. — Normal. 

Large  Intestine. — Filled  with  large  hard  dry  scybala. 

Thorax. 
Heart,  Plenra. — Normal. 

Lungs. — The  lungs  were  normal  in  general  appearance  ; 
in  each  caudal  lolie  there  was  a  caseous  nodule,  grey 
around  the  periphery,  the  largest  the  size  of  a  small  pea  ; 
in  one  of  these  lobes  there  was,  besides,  a  miliary  caseous 
tubercle,  and  in  the  other  a  translucent  nodule,  .3  mm. 
in  diameter.    The  rest  of  the  lung  was  normal. 

Bronchial  and  Ventral  Mediastinal  Glands. — Normal. 

Pharnyx  and  Tonsils. — Normal. 

Pharyngeal  Glands. — Slightly  indurated  ;  no  opacities. 

Thyroid. — Both  lobes  of  the  thyroid  were  beset  with 

discrete  caseous  tubercles,  up  to  1  mm.  or  more  in  diameter. 

Microscopical  Examination.    [Smear  Preparutiors). 

Spleen  X-^^  tubercle  bacilli. 
hiver  ) 

Phan/nqeal  Gland  1  ,  ,  ,  ,  i  i  -n- 
mi.      -J  n  J  fA  few   tubercle  bacilli. 

Thyroid  Body  ) 

Kidney.    Moderately  numerous  tubercle  bacilli. 


416 


CAT  68.  (Kitten.) 


Subcutaneous. — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XVIII. 
Dose — 1  milligramme. 
Date.— December  12th,  1905. 
Initial  Weight.— 970  grammes. 

Died. — .January  6th,  1906.    [25  days  after  inoculation.] 


POST-MORTEM  EXAmNATION. 

The  body  was  partly  eaten  by  a  companion  cat  (No.  66). 
The  following  could  be  examined  :— 

A  Bight  Axillary  Gland. — Was  enlarged  and  showed  the 
greater  part  of  its  substance  yellow  and  caseous. 

A  Right  Inguinal  Gland. — Showed  early  caseation  in  the 
cortex. 

A  Left  Axillary  Gland. — Was  slightly  enlarged,  but  not 
caseous. 

A  Small  Piece  of  Spleen. — Showed  no  evidence  of 
tuberculosis. 

A  Portion  of  Liver. —  Was  speckled  with  minute  greyish 
yellow  points. 


Each  Kidney. — Contained  a  minute  translucent  tubercle 
in  the  cortex. 

S uprarenal  Bodies.  — Normal . 

Thorax. 

Portions  ot  tne  lungs  remained.  The  left  lung  was 
pinkish  and  crepitant ;  no  tubercles  were  seen.  The  right 
lung  was  congested  (hypostatic),  and  showed  some 
scattered  grey  foci  of  a  doubtful  nature  (?  early  tubercles.) 

Microscopical  Examination.    (Smear  Preparations.) 
Spleen  1  Very  numerous  tubercle  bacilli,  chiefly  in 
Kidney  j  clumps. 
Liver      -      -       -  \ 
Lung  {right  and  left)  j 


Numerous  tubercle  bacilli 
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CAT  84.  (Kitten.) 

Subcutaneous— Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XX VIII. 
Dose — 1  '0  milligramme. 
Date— June  1st,  1906. 

Initial  Weight — 430  grammes.    Final  wcigiit — toO  grammes. 
Died — June  22nd,  1906.    [21  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

Local  Lesion.~At  the  seat  of  inoculation  in  the  mid- 
line of  the  abdomen  there  was  a  tumour  measuring  1}  in. 
by  1  in.  by  |  in.,  composed  of  yellow  caseo-necrotic 
breaking  down  material,  the  skin  over  which  was  ulcerated 
and  necrotic  ;  the  tumour  infiltrated  the  whole  thickness 
of  the  muscle  wall  but  did  not  involve  the  peritoneum. 

Neighbouring  Glands. — In  the  right  inguinal  region 
there  was  a  tumour  the  size  of  a  thrush's  egg  composed 
of  yellow  caseo-necrotic  substance,  softening  and  breaking 
down  near  the  skin  which  was  adherent,  necrotic  and 
ulcerated. 

In  the  left  inguinal  region  there  was  a  similar  I)ut 
slightly  smaller  tumour. 

Riglit  Pudic  Gland. — Size  of  a  pea,  firm,  yellow  and 
^■aseo-necrotic  throughout. 

Riglit  Axillary  Gland. — Was  shghtly  enlarged  and 
showed  early  necrosis  chiefly  in  the  central  part  of  the 
gland. 

Lejt  Axillary  Gland. — The  size  of  a  broad  Ijean,  was 
yellow,  caseo-necrotic  throughout  and  at  one  part  softened. 

Pectoral  Glands. — A  left  p 'ctoral  gland  was  very 
shghtly  enlarged  and  showed  very  early  necrosis  in  the 
cortex.  A  right  pectoral  gland  was  slightly  enlarged  and 
showed  early  caseation  in  the  cortex. 

Iliac  Glands. — Were  much  enlarged,  particularly  on 
the  right  side  ;  the  latter  were  firm  and  yellow  through- 
out. The  glands  on  the  left  side  showed  an  earlier  stage 
of  necrosis. 

Abdomen. 
Omentum  and  Peritoneum. — Normal. 

Spleen. — Pale,  not  apparently  enlarged  ;  the  pulp 
was  speckled  with  minute  grey  points. 


Liver.— \Mab.  a  little  paler  than  normal  and 
peppered  with  grey  translucent  foci  ranging  in  size 
from  that  of  a  point  just  visible  to  the  naked  eye  up 
to  rather  less  than  0  •  5  mm. 

The  Portal  Gland. — Not  enlarged,  showed  a  number 
of  minute  greyish  white  points  in  the  cortex. 

Kidneys  and  Suprarenal  iJoc^j'es.— Appeared  normal. 

Celiac  Glands. — Contained  some  doubtful  greyish 
points. 

Mesenteric  Glands. — Appeared  normal. 
Thorax. 

Lungs. — Were  cedematous-looking  and  firmer 
than  normal ;  the  left  lobes  were  congested  and 
appeared  as  if  infiltrated  throughout  with  grey  foci, 
forming  a  network  ;  the  right  lobes  also  had  a  grey 
infiltrated  appearance,  less  definite  than  in  the  left 
lobes  on  account  of  the  absence  of  congestion. 

Bronchial  Glands. — Were  not  enlarged  ;  they 
showed  a  few  early  tubercles  in  the  cortices. 

Sternal  Glands. — Were  fused  together  and  formed 
a  mass  the  size  of  a  small  filbert.  On  section  they 
were  yellow  and  caseous  throughout. 

Heart  and  Pleura. — Normal. 

Microscopical  Examination.    {Smear  Preparations.) 
/S'pZeere.— Numerous  tubercle  baciUi. 
Kidney  "l  Numerous  tubercle  bacilli,  many  in  clumps ; 
Liver    /many  of  the  clumps  appeared  to  be  inside  cells. 
Lungs. — Very  numerous  tubercle  bacilli. 
Marrow. — Numerous  tubercle  bacilh  in  clumps. 
Sternal  Gland. —Swarma  of  tubercle  bacilh. 


77. 
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CAT  80.  (Kitten.) 

Subcutaneous — Inoculation  of  culture  derived  froin  the  original  material  of  Virus  B  XXVIIJ. 
Dose — 0*1  milligramme. 
Date— June  1st,  1906. 

Initial  Weight — 4.30  grammes.    Final  weight — 500  grammes. 
Died— July  5th,  1906.    [34  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

Local  Legion. — In  the  skin  of  the  abdomen  there  was 
an  oval  ulcer  in.  by  1  in.,  with  raised  everted  irregular 
margins,  uneven  floor  covered  with  caseo-pus  and 
thickened  congested  fibroid  base. 

Left  Inguinal  Gland. — The  left  inguinal  gland  was 
the  size  of  a  French  bean  and  showed  half  its  substance 
composed  of  yellowish  white  firm  but  friable  caseated 
tissue  ;  in  the  rest  of  the  gland  there  were  a  few  caseous 
foci. 

Right  Inguinal  Gland. — The  size  of  a  kidney  bean, 
was  partly  caseous. 

Pudic  Gland. — On  the  left  side,  the  size  of  a  small  pea, 
.showed  part  of  the  cortex  caseous. 

Axillary  Glands. — On  the  right  side  there  were  two 
enlarged  glands  ;  one  was  composed  practically  through- 
out of  yellowish  white  caseated  tissue  :  the  other  was 
partly  caseous. 

Axillary  Glands. — The  gland  on  the  left  side  showed 
more  or  less  discrete  caseous  tubercles. 

Left  Iliac  Gland. — ^Was  enlarged,  and  beset  with 
small  caseous  foci ;  the  right  was  similar,  but  the  foci 
were  not  so  numerous. 

Ahdomen. 

Omentum  and  Peritoneum. — Normal. 

Spleen. — SKghtly  enlarged,  was  closely  beset 
with  grey  translucent  tubercles,  with  no  sign  of  central 
caseation,  the  largest  the  size  of  a  millet  seed  ;  the 
tubercles  projected  from  the  surface  of  the  spleen. 

Liver. — Was  pale  and  contained  numerous 
evenly  distributed  grey  homogeneous  tubercles, 
the  largest  about  1  mm.  in  diameter. 


Portal,  Cceliac,  and  Lumbar  Glands. — Appeared- 
normal. 

^iVZweys.— Contained  fairly  numerous  grey 
tubercles,  the  largest  1  mm.  in  diameter ;  a  few 
of  the  larger  ones  showed  minute  opacities  in  the 
centre. 

Suprarenal  Bodies. — Normal. 

Thorax. 

Lungs. — Did  not  collapse  and  were  abnormally  firm  ; 
they  were  closely  beset  with  grey  miliary  tubercles 
everywhere  becoming  confluent ;  the  cephahc  lobes 
were  almost  completely  consohdated ;  the  right 
middle  lobe  sank  in  water  ;  j)ieces  from  the  caudal 
lobes  floated  ;  a  good  many  of  the  tubercles  had 
minute  opaque  white  centres. 

Bronchial  Glands. — Were  enlarged  and  showed  early 
foci  of  caseation  in  the  cortices. 

Sternal  Glands. — Were  enlarged  and  irregularly 
caseated. 

Pleura,  Heart. — Normal. 

Submaxillary,  Cervical  and  Pharyngeal  Glands. — - 
Normal. 

Mesenteric  Glands. — Not  enlarged,  showed  one  or 
two  small  tubercles. 

Microscopical  Examination  {Smear  Preparations). 

Marrozo  }  ^  ^'^^^'^^'^^ 

Liver,      -         I  i^'umerous  tubercle  bacilli. 
Bronchial  Gland ) 
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CAT  82.  (Kitten.) 

Subcutaneous — Inoculation  of  culture  derived  from  the  original  material  of  Virus  B  XXVIII. 
Date—.Tune  1st,  190fi. 
Dose — O'OI  milligramme. 

Initial  Weight — 460  grammes.    Final  weight — 500  grammes. 
Died—July  loth,  190f;.    [."^g  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 
Load  Lesion. — On  the  left  side  of  the  abdomen  there  was 
a  tumour  measuring  1|  in.  by  \\  in.  by  in.,  the  skin  over 
nearly  the  whole  of  which  was  ulcerated  ;  the  ulcer  was 
partly  covered  by  a  dry  caseous  scab  ;  on  section  the 
tumour  showed  around  the  margins  translucent  fibroid 
caseating  tissue,  and  in  the  centre  soft  yellow  caseo-])urulent 
material. 

T^cjl.  Inguinal  Gland. — Was  much  enlarged  and 
showed  the  greater  part  of  its  substance  composed  of 
firm  yellowish  white  caseated  tissue ;  the  rest  of  the 
gland  contained  irregular  caseous  foci. 

Right  Inguinal  Gland. — Was  little  if  at  all  enlarged, 
and  contained  a  few  caseous  foci. 

A.villari/  Glands. — A  gland  near  the  left  axilla  was 
slightly  enlarged  and  showed  a  patch  of  early  caseation 
in  the  cortex  ;  two  other  glands,  slightly  enlarged,  ap- 
peared normal  on  section.    Right  axillary  glands  normal. 

Left  Iliac  Gland. — Was  enlarged  and  beset  with  early 
caseous  foci.  The  right  iliac  gland  was  not  apparently 
affected. 

.-1  bdnmen  : 

Omentum  ami  Peritoneum. — Normal. 

Spleen. — Was  a  little  enlarged  and  contained  scattered 
nodules  ranging  in  size  from  a  join's  head  to  a  little 
larger  than  a  millet  seed  ;  the  larger  ones  were  yellow 
and  caseous,  the  smaller  ones  grey  and  translucent. 

Liver. — Was  pale  and  contained  a  moderate  number  of 
semi-transparent  tubercles,  -svith  no  sign  of  caseation,  the 
largest  about  1  mm.  in  diameter. 


Portal  Gland. — Was  slightly  enlarged  and  showed  a 
few  caseous  foci. 

Kidnei/s. — Both  kidneys  showed  in  the  cortex  numerous 
cysts,  filled  with  clear  fluid,  the  largest  the  size  of  a  millet 
seed. 

Supraremd  Bodies. — Normal. 

Mesenteric,  Ileo-colic,  Colic  and  Lumbar  Glands. — 
Normal. 

Thorax. 

Lun.gs. — Were  enlarged  and  firm,  and  collapsed 
very  shghtly.  The  cephalic  lobes  and  the  right 
middle  lobe  were  quite  airless,  except  for  the  extreme 
tips  which  were  emphysematous,  and  packed  with 
confluent  grey  tubercles  ;  here  and  there  a  tuljercle 
showed  a  minute  opaque  centre.  Tlie  caudal  lobes 
were  also  infiltrated  with  grey  coalescing  tubercles 
and  were  quite  airless,  except  along  the  margins 
which  were  emphysematous. 

Bronchial  Glands. — Were  larger  and  firmer  than 
normal ;  on  section  they  showed  gre3dsh  patches 
in  the  cortex  (paler  in  colour  than  the  surrounding 
gland  tissue),  but  no  foci  of  necrosis. 

Heart  and,  Pleura. — Normal. 

Submaxillary,  Pharyngeal  and  Cervical  Glands. — 
Normal. 

Tonsils  and  Intestines. — -Normal. 

Microscopical  Examination.    {Smear  Preparations.) 
Marrow. —No  tubercle  bacilli  found. 


77. 


;?  G  2 
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CAT  76.   (Young  Adult.) 

Subcutaneous — Inoculatioa  of  cxilture  derived  from  the  original  material  of  Virus  B.  XXVIII, 
Dose — 0-1  milligramme. 
Date— June  1st,  1906. 

Initial  Weight — 1,630  grammes.    Final  weight — 1,210  grammes. 
Died— June  23rd  1906.    [22  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

Local  Lesion. — The  skin  over  the  costal  cartilages  on 
the  left  side  near  the  margin  of  the  thorax  showed  an 
oval  ulcer,  1  in.  in  length  by  |  in.  in  breadth,  with  irregular 
raised  undermined  margins  and  uneven  necrotic  floor. 

Neighhouring  Glands  :  The  left  xiphisternal  gland. — The 
size  of  a  large  pea,  was  yellow  and  necrotic  throughout 
and  softened  in  the  centre. 

A  gland  on  the  left  mammary  vein,  2  in.  from  the 
axilla,  the  size  of  a  large  broad  bean,  was  composed  through- 
out of  yellow  caseo-necrotic  partially  softened  material. 
A  gland  in  the  left  axilla,  the  size  of  a  pea,was  hsemorrhagic, 
but  showed  no  foci  of  necrosis. 

A  gland  on  the  right  mammary  vein,  the  size  of  a  kidney 
bean,  showed  some  soft  canary  yellow  necrotic  patches  in 
the  cortex. 

A  gland  in  the  right  axilla  resembled  the  corresponding 
one  on  the  left  side. 

Inguinal  Glands. — The  left  was  slightly  enlarged,  deeply 
congested  and  showed  in  the  cortex  three  or  four  soft 
yellow  tubercles.    Right  inguinal  gland  normal. 

Iliac  and  Lumbar  Glands. — Normal. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Spleen. — ^Was  enlarged  and  showed  in  the  pulp 
numerous  minute  grey  points. 

Liver. — Substance  was  speckled  with  minute 
greyish  and  greyish  yellow  foci,  there  were  also 
numerous  minute  petechial  points  of  htemorrhage. 

Portal  Gland. — ^Was  enlarged,  hsemorrhagic  and 


contained  a  number  of  yellow  caseous  miliary 
tubercles. 

Kidneys. — Were  pale  and  showed  on  the  surface 
numerous  small  haemorrhages,  up  to  1  mm.  in  diameter; 
no  tubercles  were  seen. 

Thorax. 

Lungs. — Were  firmer  than  normal,  cedematous 
and  congested  ;  there  were  no  patches  of  consolida- 
tion and  no  tubercles  were  seen. 

Bronchial  Glands. — Were  a  little  enlarged  and 
showed  yellow  foci  of  necrosis  in  the  cortices. 

Sternal  Glands. — Were  enlarged,  hsemorrhagic, 
yellow  and  caseous  aroimd  the  margins. 

Pleura.— Novm&l. 

Heart. — Mottled  on  the  surface  with  haemorrhages  ; 
no  tubercles  seen. 

Pharynx. — Tonsils  and  neck  glands  normal. 

Mesenteric  and  Ileo-Colic  Glands. — Were  somewhat 
enlarged  ;  on  section  they  were  dark  red  and  presented 
here  and  there  minute  yellow  points. 

Colic  and  Cceliac  Glands. — Dark  red :  no  foci  of 
necrosis  seen. 

Microscopical  Examination,    (Smear  Preparations.) 
Spleen. — ^Numerous  tubercle  bacilli. 
^arrmv  l^'^naerous  tubercle  bacilli,  chiefly  in  clumps. 
Liver. — Moderately  numerous  tubercle  bacilli. 
Kidney. — No  tubercle  bacilli  found. 
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CAT  78.  (Adult). 

Subcutaneous— Inoculation  of  culture  derived  from  the  originai  material  of  Virus  B.  XXVIII. 
Date— June  1st,  1906. 
Dose — rO  milligramme. 

Initial  Weight — 2,200  grammes.    Final  weight — 1,810  grammes. 
Killed— In  good  health,  August  14th.  1906.    [74  days  after  inoculation.  1 


POST-MORTEM  EX  AMINATIO  N. 
Local  Lesion. — The  skin  of  the  abdomen  near  the 
xiuhisternum  showed  a  shallow  ulcer  f  in.  by  i  in.  with 
a  reddish  floor ;  on  section  the  base  of  the  ulcer,  3  mm. 
in  greatest  thickness,  was  composed  of  firm  greyish  red 
tissue  containing  small  yellowish  white  patches  and  streaks 
of  caseation. 

AxiUari)  Glands. — In  the  right  axilla  there  were  two 
glaads ;  one,  the  size  of  a  split  pea,  was  composed  practi- 
cally throughout  of  dense  yehowish  white  caseous  sub- 
stance ;  the  other,  the  size  of  a  French  bean,  was  irregularly 
caseated  around  the  periphery  of  the  cortex.  Two  glands 
in  the  left  axilla  were  sUghtly  enlarged  :  one  was  partly 
caseous  :  the  other  contained  a  very  small  caseous  patch. 

The  inguinal  glands  appeared  normal. 

Thorax. 

Lungs. — The  lungs  wore  larger  and  firmer  than  normal : 
they  showed  on  the  surface  under  the  pleura  extremelj' 
numerous  hard  grey  semi-transjiareut  tubercles  somewhat 
irn^gular  in  outhne,  the  largest  not  more  than  1  mm. 
in  diameter;  on  section  similar  tubercles  were  closely 
and  evenly  disseminated  throughout  the  lung  paren- 
chyma ;  they  stood  up  from  the  cut  surface,  the  larger  ones, 
chiefly,  being  sUghtly  opaque  in  the  centre.  In  one 
oatidal  lobe  near  the  margin  there  was  a  group  of  three 
caseous  tubercles,  the  largest  the  size  of  a  millet  seed. 
There  were  no  patches  of  consolidation. 


Bronchial  Glaruli. — Normal  to  the  eye. 

A  Ventral  Mediasthud  Gland. — The  size  of  a  French  bean  ; 
was  composed  practically  throughout  of  dense  yellowish 
white  caseated  tissue. 

Heart  and  pleura  normal. 

Abdotnen. 
Omentum  awl  Peritoneitm. — Normal. 

6'p^eera.— Normal  in  size ;  on  section  a  few  of  the 
Malphigian  bodies  seemed  enlarged,  but  were  without 
central  necrosis. 

Liver. — Normal. 

Portal  Gland. — Normal. 

Kidneys. — Each  kidney  showed  on  the  surface  a  moder- 
ate number  of  light  grey  translucent  tubercles,  the  ^najority 
of  which  were  slightly  caseous  in  the  centre ;  they 
ranged  in  diameter  up  to  2  mm.  and  on  section  were 
elongated  in  a  radial  direction,  some  extending  a  consider- 
able distance  into  the  medulla  ;  there  was  no  pus  in  the 
pelvis  of  the  kidney. 

Suprarenal  Bodies. — Normal. 

C'oeliac.  Lumbar,  Iliac,  Mesenteric,  Ileo-Golic  and 
Colic  Glands. — Normal. 

Tongue,  Tonsils,  Pliarynx  and  Glands  in  Neck — Normal. 
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SUMMARY  OF  INOCULATION  EXPERIMENTS  ON  THE  CAT  WITH 
CULTURE  or  TUBERCLE  BACILLI  OF  BOVINE  ORIGIN. 


Virus. 

Number 
of 
Cat. 

Age 
and 
weight. 

Dose. 

Method  of 
Inoculation. 

Duration 
of  Life. 

KUled 

or 
died. 

PosT-MOETEJi  Results, 

.B.  I. 

26 

Adult 

1  -0  mg. 

Subcutaneous 

35  days 

Killed, 
ill 

Local  caseous  ulcer  ;  adjoining  gland 
caseous  ;  sternal  glands  caseous  ; 
lungs  beset  with  miliary  tubercles  ; 
caseous  foci  in  portal  and  bronchial 
glands. 

B.  I. 

28 

Adult 

1  '0  mg. 

Subcutaneous 

49  days 

Killed, 
dying 

Ulcerated  caseous  lesion  ;  neiglibour- 
ing  glands  caseous  ;  miliary  tuber- 
culosis of  lungs ;  caseous  foci  in 
brcmnhial  and  mediastinal  glands  ; 
grey  tubercle  in  each  kidney. 

B.  III. 

34 

Adult 
2,9.30  g. 

1-0  mg. 

Intraperitoneal 

39  days 

Died 

Tulierculous  peritonitis  ;  enlargement 
and  caseation  of  the  abdominal  and 
ventral  mediastinal  lymphatic 
gland.s  ;  early  tuberculosis  of  the 
lungs  ;  one  caseous  nodule  in  liver  ; 
no  tubercles  in  kidneys  or  spleen. 

B.  in. 

32 

8  weeks 
500  g. 

1  -0  mg. 

Subcutaneouis 

17  days 

Died 

Ulcerated  caseo  -  necrotic  lesion  ; 
caseation  of  nearest  glands  ;  num- 
erous minute  grey  points  in  liver 
and  spleen  ;  no  tubercles  seen  else- 
where. Tubercle  bacilli  numerous 
throughout  the  body. 

B.  III. 

36 

8  weeks 
500  g. 

I-O  mg. 

Intraperitoneal 

17  days 

Died 

Tuberculous  peritonitis ;  enlarge- 
ment and  caseation  of  abdominal 
and  thoracic  lymphatic  glands  ; 
numerous  pin-point  foci  in  the 
liver  ;  no  tubercles  seen  elsewhere. 
Tubercle  bacilli  were  verj'  numerous 
everywhere. 

B.  XVIII. 

66 

Adult 
2,600  g. 

1-0  mg. 

Subcutaneous 

70  days 

Died 

Local  ulcer  ;  adjacent  glands  caseous  ; 
the  lungs  contained  4  nodules ; 
there  were  numerous  grey  tubercles 
in  the  kidneys  and  a  few  doubtful 
tubercles  in  the  liver  ;  the  thyroid 
body  was  beset  with  caseous 
tubercles. 

B.  XVIII. 

68 

Kitten 
970  g. 

I'Omg. 

Subcutaneous 

25  days 

Died 

The  body  was  partly  eaten ;  there 
had  been  a  local  ulcer  ;  the  adjacent 
glands  were  caseous  ;  the  liver  was 
speckled  with  small  points  ;  there 
was  a  translucent  tubercle  in  each 
kidney ;  a  congested  portion  of 
lung  contained  grey  points.  Tuber- 
cle bacilli  were  numerous  in  all  the 
organs. 

B.  XXVIII 

76 

Young 
adult 
1,630  g. 

n-1  mg. 

Subcutaneous 

22  davs 

Died 

Local  ulcer ;  neighbouring  glands 
caseous ;  lungs  firm,  ojdematous 
and  congested,  no  tubercles  seen  ; 
spleen  and  liver  siieckled  with 
minute  grey  points  ;  bronchial  and 
portal  glands  showed  caseous  foci. 
Tubercle  bacilli  were  numerous  in 
the  organs  and  marrow. 

B.XXVIII 

78 

Adult 
2,200  g. 

I'O  mg. 

Subcutaneous 

74  days 

Killed  in 
appar- 
ent good 
health. 

Local  ulcer  ;  tuberculosis  of  nearest 
glands  ;  lungs  closely  beset  with 
hard  grey  miliary  tubercles  ;  there 
was  a  moderate  number  of  tubercles 
in  each  kidney  ;  othei'  organs  were 
normal. 

B.  XXVIII 

82 

Kitten 
460  g. 

0-01  mg. 

Subcutaneous 

39  days 

Died 

Ulcerated  caseous  lesion ;  nearest 
glands  enlarged  and  caseous ; 
miliary  tuberculosis  of  lungs 
(severe),  spleen  and  liver. 

B.XXVIII 

SO 

Kitten 
4.30  g 

0-1  mg 

Subcutaneous 

34  days 

Died 

Local  tuberculous  ulcer  ;  caseation 
of  nearest  glands  :  miliary  tuber- 
culosis of  all  the  organs. 

B.XXVIII 

84 

Kitten 
430  g. 

I'O  mg. 

Subcutaneous 

21  days 

Died 

Ulcerated  caseous  lesion ;  nearest 
glands  enlarged  and  caseous  ;  lungs 
infiltrated  with  grey  tubercles ; 
spleen  and  liver  speckled  with  grey 
points ;  caseous  foci  in  bronchial 
and  portal  glands.  Tubercle  bacilli 
numerous  in  the  organs  and  marrow. 
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INOCULATION  EXPERIMENTS  ON  THE  MONGOOSE 

AND  HEDGEHOG. 
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MONGOOSES. 


Two  Mongooses  were  inoculated,  one  subcutaneously  and  one  intraperitoneallv,  each  with  1  rag.  of  culture  from 
Virus  B.  IX. 

Both  animals  died  29  days  after  inoculation. 

The  subcutaneous  animal  showed  a  local  lesion,  caseation  and  softening  of  an  inguinal  and  a  portal  gland  and  of 
two  gastric  glands,  minute  gi'ey  points  in  the  liver  and  spleen,  one  grey  tubercle  in  a  kidney,  two  soft  yellow  nodules 
in  the  heart  muscle  and  a  soft  yellow  nodiile  in  a  lumbar  gland.    Bacilli  were  very  numerous  everywhere. 

The  intraperitoneal  animal  showed  tuberculous  peritonitis,  caseation  and  softening  of  the  portal  and  sternal  glands, 
discrete  tubercles  in  the  mesenteric,  iliac,  and  lumbar  glands,  and  minute  grey  points  in  the  substance  of  the  spleen. 
Bacilli  were  numerous  in  the  abdominal  organs  and  very  numerous  in  the  peritoneal  exudate. 

Both  of  the  animals  appeared  to  have  died  of  acute  tuberculosis,  death  occurring  too  early  for  definite  lesions  to 
form  in  the  internal  organs. 


77. 
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MONGOOSE  4. 


Subcutaneous. — Inoculation  of  culture  from  the  original  material  of  Virus  B.  IX. 
Dose. — 1 . 0  milligramme. 
Date.— July  10th,  1905. 

Died  — August  8th,  190.5.    [29  days  after  inoculation.) 


POST-MORTEM  EXAMINATION. 

Local  Lesion, — In  the  abdominal  subcutaneous  tissues 
there  was  an  irregular  congested  and  oedematous 
caseating  patch,  2  inches  by  |  inch. 

Right  Inguinal  (rZarwf.— Appeared  normal. 

The  Left  Inguinal  Gland. — Was  enlarged  and  showed 
about  half  its  substance  replaced  by  yellow  caseo-pus. 

The  Iliac  Glands. — Appeared  normal. 

One  Lumbar  Gland. — Contained  a  soft  yellow  nodule  the 
size  of  a  wheat  grain  ;  another  was  normal. 

The  Spleen. — -Was  enlarged  (3|  in.  by  |  in.  by  J  in.)  and 
was  finely  peppered  with  minute  grey  foci. 

Liver. — Numerous  grey  points  were  seen  throughout  the 
substance. 

Portal  Gland. — Yellow  and  softened  throughout. 

A  gland  in  the  lesser  curvature  of  the  stomach  was 
enlarged  (|  in.  in  length;,  soft,  oedematous  and  caseating 
throughout. 

A  Precardiac  Gland,  \  in.  in  length,  was  on  section 
yellow  and  softened. 

Left  Kidney. — Normal. 


Right  Kidney. 
in  diameter. 


-Contained  a  grey  tubercle  about  1  mm. 


Thorax. 

Heart. — In  the  heart  muscle  there  were  two  yellow 
nodules,  projecting  from  the  surface,  one  a  little  less 
than  a  wheat  grain,  the  other  about  the  size  of  a  pin's 
head.    On  section  both  were  found  to  be  softened. 

Z/M/igrs.— Crepitant ;  showed  nothing  of  a  tuberculous 
nature. 

Bronchial  Glands. — Normal. 

Axillary,  Submaxillary,  and  Mesenteric  Glands.— XovmaX. 

Microscopical  Examination.    {Smear  Preparations.) 

Local  Tumour. — Swarms  of  tubercle  bacilli,  aLso  numer- 
ous cocci. 

Gland  in  Small  Omentum 
Portal  Gland 
Inguinal  Gland 
Heart 
Spleen 

Liver  ^ 

Kidney  \  Numerous  tubercle  bacilli. 

Lumbar  Gland  J 


Swarms  of  tubercle  bacilli. 
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MONGOOSE  6. 

Intraperitoneal, — Inoculation  of  culture  from  the  original  material  of  Virus  B.  IX. 
Dose — 1  ■  0  milligramme. 


Date.— July  10th,  1905. 

Died. — August  8th,  1905.    [29  days  after  inoculation  ] 

POST-MORTEM  EXAMINATION. 

The  Abdominal  Cavity. — Was  distended  and  filled  with 
turbid  fluid,  and  contained  collections  of  coagulated 
lymph. 

The  Omentum. — Was  thickened  along  its  free  margin  and 
contained  yellow  purulent  nodules. 

The  Me.senteri/. — Showed  numerous  grey  foci,  collected 
together  to  form  small  opaque  greyish  areas. 

Intestines. — There  were  three  pin-head-sized  yellowish 
tubercles  on  the  serous  surface. 

Spleen. — The  spleen  was  enlarged,  and  the  substance 
from  the  surface  showed  a  grey  peppered  appearance. 

Liver. — Appeared  normal. 

The  Portal  Gland. — Was  caseous  and  softened  throughout. 
The  Mesenteric,  Lumbar  arid  Iliac  Glands. — Contained 


pin-h(!ad-sized  tubercles,  with  yellow  softened  centres. 
Kidne/js.  — Appeared  normal. 

Thorax. 

Heart. — Normal. 
Lv  ngs.  — Normal. 

The  Sternal  Glands.— Were  greatly  enlarged,  yellow,  and 
softened  throughout. 

Superficial  Li/mphatic  glands. — Normal. 
Microscopical  Examination. — (Smear  Preparations. ) 
Abdominal  Li/mph,  -j  Numerous  leucocytes,  all  filled 
Peritoneal  Fluid,    f  with  tubercle  bacilU. 

Spleen. — X'umcrous  tubercle  bacilli. 

T^.j  '     ^Moderate  number  of  tubercle  bacilli. 
Kidney.  ) 

Lnng. — No  tubercle  bacilli. 


I 


11. 


3  H  ■> 
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HEDGEHOGS. 


Six  hedgehogs  have  been  inoculated,  three  intraperitoneally  and  three  subciitaneously ;  two  were  inoculated  ^vith 
milk  containing  50,000  tubercle  bacilli,  and  four  with  culture  from  Virus  B.  IX.,  the  dose  in  each  ease  being  I'D  mg. 

One  hedgehog,  inoculated  subcutaneouslj-  with  milk,  died  in  45  days  and  showed  a  local  lesion  and  caseation  of 
the  nearest  glands  only. 

Another  hedgehog,  inoculated  with  the  same  dose  intraperitoneally,  died  97  days  later,  and  showed  a  mild  form 
of  general  tuberculosis. 

Two  hedgehogs  were  inoculated  subcutaneously  with  cultm'e  ;  both  animals  died,  one  42,  the  other  31  days  after 
inoculation.  In  each  case  there  was  a  local  lesion,  caseation  of  the  nearest  glands,  miliary  tubercles  in  the  kidneys  and 
lungs  and  in  one  case  in  the  spleen  also. 

Two  were  inoculated  intraperitoneally ;  one  died  8  days  later  of  an  acute  infection  ;  the  other  died  in  19  days  ai;d 
showed  tuberculous  peritonitis  only. 

GENERAL  RESULTS. 

Inoculation  experiments  on  hedgehogs  have  not  been  numerous,  but  they  are  suiBcient  to  show  that  this  animal 
can  be  infected  with  the  bovine  tubercle  baciUus. 

As  to  their  relative  susceptibihty  it  is  not  possible  to  make  a  deiinite  statement ;  most  of  the  animals  died  prema- 
turely, on  account,  no  doubt,  of  their  not  being  able  to  procure  their  natural  food  (their  food  in  captivity  consisted  of 
milk,  bread,  and  eggs).  They  do  not,  however,  appear  to  be  very  susceptible,  and  are  certainly  less  susceptible  than 
rabbits  or  guinea-pigs. 

A  fact  of  some  interest  in  connection  with  all  the  animals  inoculated  subcutaneously  may  be  here  referred  to.  The 
inoculation  was  made  under  the  skin  of  the  abdomen,  somewhere  between  the  sternum  and  the  pubis.  In  aU  three 
animals  the  inguinal  glands  were  more  or  less  normal,  whilst  the  axillary  glands  and  glands  along  the  internal  mammarj- 
vcin  were  caseous.  It  would  appear  from  this  that  the  lymphatics  draining  the  wall  of  the  abdomeo  passed,  contrary 
to  what  occurs  in  the  rabbit  or  guinea-pig,  almost  exclusively  in  an  anterior  direction. 
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HEDGEHOG  6. 


Subcutaneous— Inoculation  of  milk  of  Gow  104. 
Amount  of  Milk-  -o  o  cubic  centimetrea 
Number  of  Tubercle  Bacilli — 50,000 
Date.^July  14th,  1905. 

Died. — August  '28th,  1905.    [45  days  after  inoculation.] 

POST-MORTEM  EXAMINATION. 

Local  Lesion.— \n  the  subcutaneous  tissues  of  the  ab- 
dominal wall  on  the  right  side  there  was  a  somewhat 
flattened  swelling,  measuring  abou  1  in.  by  J  in.  ;  this 
on  section  was  a  cyst  with  fibroid  walls  and  greenish 
yellow  purulent  contents  ;  the  walls  of  the  cyst  were 
beset  with  yellow  foci. 

To  the  right  of  tlie  pubis  the  subcutaneous  tissues 
showed  a  small  collection  of  thick  yellow  pus. 
The  Ivgnindl  Olands.  — Were  normal. 


Arranged  along  the  right  mammary  vein,  between  the 
local  lesion  and  the  axiUa,  there  «  as  a  series  of  enluigcd 
glands  ;  five  of  these,  each  about  the  size  of  a  split  pea, 
showed  softened  caseous  nodules  and  foci. 

Other  Li/mphatic  Glands  and  all  the  organs  were  normal 
to  the  naked  eye. 

Microscopical  Examination. — (Smear  Preparations.) 
Local  Lesion. —Very  numerous  tubercle  bacilli. 
Axillary  Oland. — Moderately  numerous  tubercle  Iiacillj. 
Collection  of  Pus  over  Pubis.~No  tubercle  bacilli. 
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HEDGEHOG  8. 


Intraperitoneal.— Inoculation  of  milk  of  Cbw  164 
Amount  of  Milk — 5-0  cubic  centimetres. 
Number  of  Tubercle  Bacilli.— 50,000. 
Date.— July  14th,  1905. 

Died. — October  19th,  1905.    [97  days  after  inoculation.] 

POST-MORTEM  EXAMINATION. 

The  Omentum. — Was  closely  studded  with  pin-head- 
sizod  pearly  translucent  tubercles,  few  of  which  showed 
any  sign  of  central  opacity. 

Parietal  Peritoneum. — There  was  one  small  prominent 
tubercle  on  the  floor  of  the  abdomen. 

The  diaphragm  showed  on  the  peritoneal  surface  about 
ten  pin -head-sized  tubercles,  with  opaque  centres. 

The.  Spleen. — Contained  from  fifteen  to  twenty  trans- 
lucent grey  nodules,  1-5  to  3  mm.  in  diameter,  sUghtly 
opaque  in  the  centre. 

The  Liver. — Showed  on  the  surface  beneath  the  capsule 
about  24  tubercles,  the  largest  the  size  of  a  pin's  head  ; 
many  of  these  were  opaque  in  the  centre  ;  similar  tuber- 
cles were  scattered  about  in  the  depth  of  the  substance. 

Portal  Gland. — Normal. 

Kidneys  and  Suprarenal  Bodies. — Normal. 

The  Lumbar  Glands. — Were  slightly  enlarged  and  con- 
tained caseous  foci. 


One  Mesenteric  Gland  was  indurated  and  sUghtly 
enlarged,  and  showed  on  section  small  caseous  foci. 

Thorax. 

LuiUjS. — The  right  lupg  showed  two  translucent 
tubercles  2  mm.  in  diameter,  one  of  which  was  opaque  in 
the  centre. 

In  the  left  lung  there  were  four  small  translucent 
tubercles. 

Bronchial  Glands.-— Normsil. 

Ventral  Mediastinal  Glands. — Enlarged,  indm-ated, 
and  studded  with  caseating  tubercles. 

Microscopical  Examination.  (Smear  Preparations.) 

Ventral  Mediastinal  Gland,  \  A  few  tubercle 
Liver.  )  bacilli. 

Kidney,  ~^ 
Spleen,  .  No  tubercle  bacilli. 

Mesenteric  Gland.  * 
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HEDGEHOG  22. 

Subcutaneous. — Inoculation  of  culture  derived  from  Virus  B.  JX 
Dose. — 1.0  milligramme. 
Date.— September  11th,  mOo. 

Died.— October  2.3rd,  190.5.    [42  days  aft«r  inoculation.]  ■ 


POST-MORTEM  EXAMINATION. 

Lcral  Lesion, — At  the  seat  of  inoculation  on  the  left  side  of 
the  abdomen  there  was  an  oval  ulcer  f  inch  in  greatest 
diameter ;  the  margins  were  raised,  thickened  and  under- 
mined ;  the  floor  was  congested  and  granular,  and  showed 
under  the  overhanging  skin  some  soft  caseo-pus. 

The  Jvqiiinal  Glands. — ^Were  congested  and  sliglitly  en- 
larged, the  left  more  than  the  right ;  no  opaque  foci 
were  seen. 

Axillarn  Glavds. — On  the  left  side  one  showed  the  outer 
part  of  tlie  corte.<:  yello^^•  and  caseous  ;  another  showed 
a  small  patch  of  caseation  in  the  cortex ;  tw  o  others 
were  a  little  enlarged  but  not  caseous. 

On  thi"  right  side  there  was  a  moderately  large  gland 
which  showed  a  narrow  zone  of  caseation  around  the 
greater  part  of  the  periphery ;  the  rest  of  the  gland  was 
congested  and  translucent.  Other  glands  on  this  side 
were  enlarged  but  not  opaque. 

Ahdomen. 

The  Spleen. — Was  enlarged  and  soft ;  the  Malpighian 
corpuscles  were  enlarged  ;  there  was  no  necrosis. 

Lioer. — Soft  and  somewhat  pale  ;  no  definite  tubercles 
were  seen. 


Kidnei/s.  -The  right  kidnev  showed  on  the  surface  five 
grey  tubei'cles,  the  largest  the  size  of  a  pin's  head. 

In  the  left  kidney  there  were  one  or  two  doubtful 
tubercles. 

Thorax. 

The  Lungs. — -Showed  a  moderate  number  of  grey  trans- 
lucent tubercles,  ranging  from  about  0-.5  to  1'5  mm.  in 
diameter  ;  they  were  homogeneous  throughout,  with  the 
exception  of  two  or  three  of  the  larger  ones,  which  were 
very  slightly  opaque  in  the  centre. 

The  Bronchial  Olands. — Appeared  normal. 

The  Sternal  Olands. — Were  enlarged,  that  on  the  left  side 
being  twice  the  size  of  that  on  the  left ;  neither  was 
caseous. 

Microscopical  Examination.  {Smear  Preparations.) 

Axillary  Qland. — Numerous  tubercle  bacilli. 

Kidney    \  ^         tubercle  bacilli. 
Spleen   -  / 

Lun(,. — Moderately  numerous  tubercle  bacilli. 
Ingnirml  Gh.nd 

Sternal  Gland  -  \  .  ,  ,  .„. 
r .  \  No  tubercle  bacilli. 

Liver        -       - 1 

Marrori! 
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HEDGEHOG  24. 


Intraperitoneal — Inoculation  of  ciilture  derived  from  the  original  material  of  Virus  B.  IX. 
Dose — 1  "0  raiUigramme. 
Date.— September  11th,  1905. 

Died. — September  30th,  1905.    [19  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

The  Peritoneal  Cavity  contained  turbid  brownish  fluid. 

Omentum. — Thickened,  retracted  and  adherent  to  sur- 
rounding structures,  composed  of  greyish  red  caseating 
tissue.  The  intestines,  spleen,  liver  and  omentum  were 
matted  together  by  fibrino-purulent  lymph  ;  the  intestines 
were  glued  to  the  floor  of  the  abdomen. 

Parietal  Peritoneum. — On  the  floor  of  the  abdomen 
there  were  some  irregular  patches  of  adherent  lymph. 

Mesentery. — There  were  a  few  minute  grey  tubercles 
on  the  mesentery. 

Mesenteric  Glands. — Normal. 

The  Spleen.— Wa,3  very  large  and  contained  fairly 


numerous  yellowish  necrotic  tubercles,  irregular  and 
rather  indefinite  in  outline. 

The  Liver. — Was  covered  with  a  layer  of  lymph  ;  in  the 
substance  numerous  minute  grey  specks  could  be  seen." 

The  Portal  Gland. — Was  enlarged ;  there  wa-s  no 
caseation.    The  coeliac  gland  showed  early  caseation. 

Kidneys. — One  showed  on  the  surface  a  suspicious  grey 
point ;  the  other  was  normal. 

The  Lungs  and  Bronchial  Glands. — Were  normal. 

Microscopical  Examination.  {Smear  Preparations.) 
Spleen. — Numerous  tubercle  bacilli. 
Liver. — One  tubercle  bacillus. 
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HEDGEHOG  26.  (Young.) 

Subcutaneous. — Inoculation  t  f  culture  from  the  original  material  of  Virus  B.  IX. 
Dose. — 10  milligramme. 
Date — ^September  llth,  1905. 

Died. — October  12th,  1905.    [31  days  after  inoculation.] 


POST-MORTEM  EXAMINATION. 

Local  Lesion. — In  the  mid-line  of  the  abdomen  there 
was  an  ulcer  f  in.  in  diameter,  with  undermined  margins 
and  thick  caseous  base. 

Tlic  Inguinal  Glands. — Appeared  enlarged,  but  were  not 
•otherwise  abnormal. 

Axillarji  G'ands.—Tn  the  right  axilla  there  was  a  group 
■of  four  glands,  the  largest  the  size  of  a  small  pea  ;  one 
of  these  showed  part  of  the  cortex  opaque,  white  and 
■caseous  ;  in  another  there  was  a  narrow  line  of  early 
caseation  around  part  of  the  periphery  of  the  gland  ; 
the  others  were  normal. 

In  the  'eft  axilla  there  was  a  group  of  three  glands, 
the  largest  the  size  of  a  small  bean  ;  two  of  these  were 
slightly  opaque  around  the  margins  ;  the  other  was  normal. 

The  Perioral  Glands. — On  each  side  were  enlarged  and 
firmer  than  normal  ;  the  one  on  the  right  side  contained 
a  congested  caseous  tubercle. 

The  Spleen. — Was  enlarged,  pale,  and  showed  on  section 
enlargement  of  the  Malpighian  corpuscles,  many  of  which 
were  very  slightly  opaque  in  the  centre  ;  there  were  also 
two  or  three  small  greyish  white  necrotic  patches. 

The  Liver. — Was  very  pale  and  speckled  with  yellow 
points,  which  were  apparently  the  centres  of  lobules  ;  no 
definite  tubercles  were  seen. 

Portal  Glands. — Normal. 


Kidneys.— -In  the  fresh  condition  the  kidneys  appearta 
normal  ;  after  being  placed  in  10  per  cent,  formol  they 
showed  in  the  cortex  a  number  of  greyish  white  tubercles, 
the  largest  the  size  of  a  pin's  head.  (In  the  fresh  con- 
dition these  were  probably  transparent,  and  so  were  over- 
looked.) 

Iliac  and  Lutnhar  Glaruls. — Normal. 

Thorax. 

The  Lnngs.—Weve  pinkish  and  crepitant ;  they  contained 
fairly  numerous  grey  tubercles  ranging  in  size  from  a 
mere  point  up  to  about  1  mm.  in  diameter. 

Bronchial  Glands. — Normal  in  size  and  appearance. 

The  Ventral  Mediastinal  Glands. — Were  enlarged,  con- 
gested, and  oedematous  but  not  opaque. 

The  Blood. — Was  deficient  in  haemoglobin  and  clotted 
badly,  separating  a  milky  looking  fluid  on  standing  ; 
there  was  no  leucocytosis. 

Microscopical  Examination.    (Smear  Preparations.) 
Caseous  Left  Axillary  Gland,  - 
Spleen   (Malphigian  body  and 
necrotic  patch)    -       -       -  - 
Lung  -       -        -       -       -  1 
Ventral  Mediastinal  Gland  -  j 
Bight  Inguinal  Gland    -  \ 
Liver     -       -       -  -I 


Very  numerous 
tubercle  bacilli. 


Numerous  tubercle 
bacilli, 
^loderately  numerous 
tubercle  bacil'i. 
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HEDGEHOG  28. 

Inoculated  intraperitoneally  with  1  mg.  of  culture  from  Virus  B.  IX. 
Died. — 8  days  later  of  an  acute  infection. 


POST-MORTEM  EXAMINATION. 

The  Peritoneal  (javUij. — Contained  turbid,  blood-stained 
fluid. 

The  Omentum — Was  rolled  up  but  not  thickened ;  on 
spreading  it  out  small  discrete  pearly  tubercles  were 
seen. 

There  were  a  few  grey  foci  on  the  mesentery. 
Spleen. — Swollen,  dark  red  and  full  of  blood. 


Liver. — Mottled,  with  numerous  dark  red  haemorrhag 
patches. 

Other  Organs  and  all  Lymphatic  Glands — Normal. 


Microscopical  Examination.  (Smear  Preparation.) 

Peritoneal  Fluid. — Pus  cells,  no  tubercle  bacilli. 

Spleen  - 

Liver  (two  smears)     -   J-    No  tubercle  bacilli. 
Mesenteric  Gland 


rs)     -  j-  No 
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INOCULA.TION  EXPERIMENTS  ON  RABBITS. 
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INOCULATION  EXPERIMENTS  ON  RABBiTS  WITH  TUBERCULOUS 
MATERIAL  OF  BOVINE  ORIGIN. 


WITH   TISSUE  EMULSIONS. 


Thirty-three  rabbits  heave  been  inoculated  with  emul- 
sions from  eighteen  of  the  bovine  viruses. 

In  eight  instances  the  tuberculous  material  was  obtained 
from  an  experimental  bovine  and  in  one  from  a  rabbit ; 
in  all  the  others  the  emulsions  were  made  from  the  original 
material. 

Two  of  the  rabbits  were  inoculated  intravenously, 
nineteen  intraperitoneally,  and  twelve  subcutaneously. 

Three  of  the  rabbits  inoculated  intraperitoneally  died 
prematurely,  one  from  injury  and  two  from  acute  infection. 


All  the  others  died  of  general  tuberculosis  ;  the  duration 
of  life  varied  from  36  to  45  days  for  the  anim  ils  inocu- 
lated intravenously,  26  to  124  days  for  those  inoculated 
intraperitoneally  and  62  to  142  for  those  inoculated 
subcutaneously. 

The  type  of  disease  produced  by  the  ino"^uIatioa  of 
the  tissue  emulsions  was  essentially  the  sim for  the 
respective  m^des  of  inoculation,  as  that  produced  by 
the  inoculation  of  culture. 


WITH  CULTURES. 


Cultures  from  .'JO  different  bovine  viruses  have  been 
inoculated  into  rabbits,  intravenously,  intrai>critoneally, 
and  subcutaneously. 

The  cultures  were  obtained  in  2(1  eases  direct  from 
the  original  material  and  in  8  from  rabbits  or  guinea-pigs 
inoculated  with  original  material ;  in  a  few  cases  the 
culture  used  was  obtained  from  an  experimental  bovine. 

The  total  age  of  the  culture,  estimated  from  the  date 
the  first  cultures  were  sown  from  the  original  material 
to  the  date  of  inoculation  of  the  culture,  has  varied  in 
different  cases  from  94  to  1,002  days.  The  generation  of 
tlie  cultures  has  varied  from  the  3rd  to  the  18th. 

The  age  of  the  sub-culture  inoculated  has  usually  been 
about  three  weeks. 

The  cultures  have  been  grown  on  solidified  serum, 
without  the  addition  of  glycerin.  The  medium  most 
frequently  used  has  been  adult  bovine  serum.  At  first 
the  cultures  were  grown  exclusively  on  pig  serum  ;  then 
dog  serum  was  occasionally  employed  ;  both  had  to  be 
given  up  on  account  of  the  difficulty  of  obtaining  an 
adequate  supply. 

The  doses  employed  have  been  chiefly  1  •  0  mg.  and 
0-1  mg.,  but  recently  0-01  mg.  has  been  largely  used. 
In  special  cases  smaller  and  larger  doses  have  been  in- 
oculated. 

Estimation  of  the  Doses. 

For  the  method  of  estimating  the  dos^s,  see  page  30  ; 
each  dose  was  contained  in  I  cc.  of  normal  saline. 

GENERAL  RESULTS. 

Intravexo  s  Inocul.\tions. 

After  an  intravenous  inoculation  of  O'l  mg.  of  culture 
the  rabbit  has  died  of  an  acute  generalised  tuberculosis  in 
from  11  to  34  days,  the  average  period  being  21  days; 
the  gi'eat  majority  of  the  rabbits  liave  died  in  periods 
varying  from  18  to  24  days. 

On  post-mortem  examination  the  appearances  in 
typical  cases  are  as  follows  :  The  lungs  do  not  collapse 
and  are  closely  beset  with  miliary  caseating  tubercles 
which,  in  many  cases,  cause  complete  consolidation  of 
the  small  anterior  lobes.  Exceptionally  the  lungs  are 
normally  crepitant  and  contain  discrete  tubercles.  The 
bronchial  glands  are  enlarged,  oedematous,  and  con- 
gested, and  contain  caseous  nodules  varying  in  size  in 
dift'erent  cases.  The  spleen  is  much  swollen  and  speckled 
with  minute  tubercles  which  are  most  plainly  visible 
tlirough  the  capsule.  The  liver  shows  throughout  the 
substance  extremely  numerous  minute  grey  points  ; 
these  may  be  quite  distinct  one  from  another  ;  more 


often  they  are  mdefinite  in  outline  and  diffusely  infiltrate 
the  liver  substance. 

The  kianeys  contain  a  variable  number  of  miliary 
tubercles  ;  sometimes,  when  the  duration  of  life  is  short, 
none  can  be  seen  ;  in  others  they  are  very  numerous. 
Lymphatic  glands,  except  the  bronchial,  are  not  usually 
affected,  but  in  rabbits  which  live  21  or  more  days  al! 
the  glands  throughout  the  body  may  contain  caseous 
tubercles.  fsssi 

Tubercles  are  often  seen  on  the  endocardium  of  the 
heart  and  sometimes  in  the  muscle  substance. 

Microscopically  tubercle  bacilli  are  very  numerous 
in  all  the  lesions,  and  may  be  found  in  considerable  numbers 
in  the  marrow. 

The  marrow  of  the  ribs  always  contains  tubercles 
which  are  seen  through  the  pleura  as  small  grej'ish- white 
opaque  patches. 

When  LO  mg.  of  culture  is  inoculated  intravenously  a 
more  acute  tuberculosis  is  sjt  up  than  when  01  mg.  is 
inoculated  and  the  rabbits  die  in  periods  varying  from  10 
to  21  days:  the  type  of  disease  produced,  hjwever,  in 
the  two  casei  is  essentially  the  same. 

Intraperitoneal  Inoculations. 

After  an  intraperitoneal  inoculation  of  1  mg.  of  culture 
the  rabbit  dies  of  general  tuberculosis  in  from  11  to  31 
days,  the  average  duration  of  life  being  19'2  days. 

On  post-mortem  examination  the  omentum  is  found 
thickened  and  retracted  and  composed  of  Arm  greyish-red 
translucent  tissue  containing  streaks  and  patches  of 
caseation.  The  parietal  and  visceral  peritoneum  are 
profusely  covered  with  small  tubercles,  which  are  always 
more  thickly  crowded  on  the  mesentery  and  meso-colon 
than  anywhere  el.se  ;  tubercles  are  often  quite  as  lunnerous 
on  the  serous  surface  of  the  large  intestine  as  on  the 
mesenterj^  and  there  may  be  lines  of  caseous  deposit 
(composed  of  aggregated  tubercles)  in  all  the  transverse 
sulci. 

The  spleen  is  sometimes  greatly  enlarged  and  beset 
with  minute  tubercles,  as  after  an  intravenous  inoculation  : 
often  this  organ  is  slightly  enlarged  and  shows  only  a  few 
or  no  tubercles  in  the  pulp  (this  has  been  the  case  when  the 
animal  lias  lived  relatively  a  short  time)  ;  sometimes 
the  spleen  is  normal  in  size  and  anDcarancc,  except  fo;  a 
fe.v  tubercles  on  the  surfac\ 

The  liver  almost  always  contains  extremely  numerous 
minute  grey  foci. 

The  kidneys  show  in  the  cortex  a  varying  number  of 
grey  miliar3^  tubercles  with  minute  onaquc  centres  :  in 
some  cases,  when  tlie  duration  of  life  is  short,  no  tubcrclc=- 
are  visible. 
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The  lungs  are  beset  with  caseating  submihary  tulx;rch3, 
but  seldom  to  such  an  extent  as  after  intravenous  in- 
oculations ;  more  commonh'  they  collapse  partially  anrl 
contain  fairly  numerou'^  discrete  caseous  tubercles. 
The  sternal  glands  become  larger  than  any  other  gland? 
in  the  oody  and  are  always  caseous  throughout;  the 
bronchial  glands  are  enlarged,  congested,  and  contain 
discrete  tubercles ;  the  abdominal  lymphatic  glands, 
nev°r  much  enlarged,  show  var^dng  amounts  of  caseation, 
the  extent  depending  unon  the  duration  of  the  experimeni. 

The  disease  produced  by  10  mg.  of  culture  inoculated 
intrapcritoneally  in  miny  respects  resembles  that  pro- 
duced by  O'l  mg.  inoculated  intravenously,  and  it 
has  repeatedly  happened,  in  a  series  of  rabbits  inoculated 
with  a  particular  culture,  that  the  duration  of  life  in  the 
two  cases  has  been  the  same. 

With  smaller  dos3s,  O'l  and  O'Ol  mg.  the  distribution 
of  the  disease  is  the  same,  but  the  tubercles  are  usually 
smaller  in  number,  more  caseous,  and  attain  a  greater 
si.-^e. 

With  still  smaller  doses  the  disease  begins  to  resemble 
more  and  mora  that  produced  by  subcutaneous  inoculation  ; 
the  tendon  of  the  diaphragm  in  those  cases  always  shows 
large  flattened  caseating  nodules,  sometimes  forming 
a  continuous  layer,  which  project  from  both  surfaces. 

Subcutaneous  lNocuL.iTioNs. 

Af<«r  subcutaneous  inoculation  of  culture  the  rabbits 
have  died  of  tuberculosis  in  from  38  to  11-1  days,  the 
average  period  being  71  days  for  I'O  mg.  and  86  days 
for  0  •  1  mg. 

The  material  has  been  inoculated  in  the  majority  of 
the  caaes  under  the  skin  of  the  abdomen,  but  on  several 
occasions  the  inoculation  has  been  made  into  the  sub- 
cutaneous tissues  of  the  back.  The  latter  plan  was  adopted 
1:0  prevent  the  escape  of  the  bacilli  through  early  ulceration 
-of  the  lesion.  It  was  discontinued  because  it  was  found 
that  when  ulceration  had  taken  place  other  rabbits  in  the 
same  pen  were  in  the  habit  of  licking  the  discharges  and 
even  of  enlarging  the  ulcer. 

The  dorsal  inoculation  always  resulted  in  the  forma- 
tion of  a  \ery  large  lesion  which,  influenced  so  much  by 
gravity,  often  spread  and  infiltrated  the  surrounding 
tissues  over  a  wide  area. 

The  rabbits  inoculated  in  this  way  succumbed  on  an 
average  much  sooner  than  rabbits  inoculated  under  the 
skin  of  the  abdomen  ;  the  average  period  for  fourteen  of 
the  former  inoculated  with  1  mg.  was  59' 25  days,  whilst 
that  for  thirty-five  of  the  latter  was  7-5 ".5  days. 

When  tubercle  bacilli  are  inoculated  under  the  skin 
of  the  abdomen  a  caseous  tumour  develops,  which  may 
attain  large  dimensions  and  remain  free  from  ulceration  ; 
more  commonly  the  skin  becomes  adherent,  an  ulcer 
forms,  and  most  of  the  body  of  the  lesion  is  discharged 
as  cas30-pus. 

When  the  culture  is  inoculated  into  the  muscular  tissues 
.  jov  under  the  deep  fascia  the  lesion  either  does  not  ulcerate 
,or  ulcerates  late  in  the  di^^ease.  In  these  cases  the  whole 
thickness  of  the  muscle  wall  is  involved,  and  the  tuber- 
.  sulous  process  may  extend  through  the  peritoneum  and 
to  infect  the  peritoneal  ca\ity ;  this,  However,  rarely 
happens,  and  it  is  surprising  how  frequently  the  peri- 
toneum escapes  even  when  the  whole  thickness  of  the 
abdominal  wall  is  infiltrated  and  caseous. 

The  glands  nearest  the  local  lesion  are  always  enlarged 
and  caseous  ;  if  the  lesion  is  near  the  pubis  the  inguinal 
and  iliac  glands  are  the  most  affected,  the  axillary  glands 
being  normal  or  containing  small  caseous  nodules  ;  if  the 
lesion  is  situated  midway  between  the  axilla  and  the 
groin  the  axillary  and  inguinal  glands  become  equally 
:iafEected. 

Of  the  internal  organs  the  lungs  are  always  implicated 
the  mo..t  severely ;  they  are  voluminous,  do  not  collapse, 
and  are  often  almost  entirely  composed  of  caseating 
nodules  and  caseous  masses.  The  rabbits  die  as  a  residt 
of  this  condition  ;  so  little  functional  lung  tissue  often 
remains  that  it  is  a  matter  for  wonder  how  the  existence 
of  the  rabbit  during  the  last  few  days  of  life  could  have 
been  supported. 

The  lesions  in  the  lungs,  in  the  more  chronic  cases,  may 
break  down  and  form  cavities. 

Tubercle  baciUi  are  disseminated  very  early  into  the 
lungs  after  subcutaneous  inoculation,  and  lesions  may  be 
found  therein  during  the  third  week  (opportunity  of 
observing  this  has  been  afforded  by  rabbits  which  have 
died  prematurely);  these  lesions  were  probably  caused 


by  bacilh  which  got  into  the  blood  stream  direct  from 
the  local  lesion.  In  one  rabbit,  which  died  15  days  after 
a  subcutaneous  inoculation  of  O'OOl  mg.  there  was  one 
tubercle  in  the  lung  and  no  sign  of  caseation  in  the  nearest 
glands. 

The  spleen  in  many  cases  has  been  found  to  be  normal  ; 
it  usually  contains  a  varying  number  of  small  yellow 
caseous  tubercles.  The  liver  is  usually  only  slightly 
affected  and  may  be  normal. 

In  a  few  exceptional  cases  the  spleen  and  liver  have 
been  severely  affected  ;  this  may  have  been  due  to  an 
imusually  large  number  of  bacilli  getting  into  the  blood 
stream  soon  after  inoculation  ;  in  these  cases  the  spleen 
was  much  enlarged  and  filled  with  caseating  nodules, 
whilst  the  liver  contained  a  large  number  of  grey  tubercles 
showing  very  Uttle  caseation. 

The  kidneys  always  contain  numerous  caseating 
nodules.  These  may  attain  a  large  size  and  extensively 
replace  the  cortical  substance.  The  larger  ones  project 
prominently  from  the  surface  and  on  section  have  a 
wedge  shape.  When  very  large  they  penetrate  into  the 
medullary  zone ;  they  r irely,  however,  produce  the  long  soft 
caseous  streaks,  extending  from  the  surface  almost  to  the 
ap3x  of  the  papilla,  characteristic  of  the  slightly  virulent 
viruses,  and  collections  of  caseo-pus  are  never  found  in 
the  p3lvi.3. 

Lymphatic  glands,  apart  from  those  adjacent  to  the 
local  lesion,  ar3  never  much  enlarged,  and  are  often  only 
slightly  caseous  ;  this  is  particularly  noteworthy  in  the 
case  of  the  bronchial  glands. 

Tne  vermiform  appendix  and  terminal  dilated  portion 
of  the  ileum  frequently  contain  soft  caseous  nodules  in 
the  sub-mucous  tissue,  and  caseous  nodules  may  be 
found  on  the  pleura  and  in  the  omentum,  in  the  former 
case  sometimes  loosely  pedunculated. 

Calcareous  particles  have  in  a  few  instances  been  detected 
in  the  pulmonary  or  glandular  lesions,  and  once  around 
the  peripheral  parts  of  the  local  tumour. 

The  thyraid  body  has  ofte  i  been  found  to  be  tuber- 
culous, containing  caseous  foci  or  c  seous  nodubs,  which 
sometimes  replace  almost  the  whole  of  the  gland  sub- 
stance. 

The  Different  Methods  of  Inoculation. 

Cultures  from  each  virus  have  been  inoculated  in  a 
routine  manner  intravenously,  intrapcritoneally,  and 
subcutaneously. 

After  an  intravenous  or  an  intraperitoneal  inoculation 
of  culture  in  a  dose  of  I'O  mg.  or  0"1  mg.  the  rabbit 
succumbs  in  a  very  short  time  of  an  acute  generalised 
tuberculosis.  After  subcutaneous  inoculation,  the  dura- 
tion of  life  is  longer  and  a  more  chronic  disease  develops  ; 
the  disease,  however,  is  progressive  and  invariably,  even 
after  very  small  doses,  causes  the  death   of  the  animal. 

Of  the  two  severe  methods  of  inoculation  the  intravenous 
method  is  in  my  ojjinion  the  better. 

intraperitoneal  inoculation  is  open  to  several  objections  ; 
the  injection  needle  may  penetrate  the  wall  of  the  (:cecum 
or  the  colon,  and  some  part  or  the  whole  of  the  emulsion 
may  be  injected  into  the  cavity  of  the  large  intestine. 
In  se  veral  instances,  caseous  nodules,  ulcerated  on  the 
mucous  surface,  have  been  found  in  the  wall  of  the  large 
intestine ;  in  all  these  cases  there  was  a  much  smaller  number 
of  tubercles  on  the  peritoneum  than  usual,  and  the  duration 
of  hfe  of  the  rabbit  was  abnormally  prolonged. 

In  some  cases  the  siae  of  the  lesion  found  in  the  sub- 
cutaneous tissues  or  in  the  muscle  wall,  and  the  unusually 
small  number  of  tubercles  on  the  peritoneum,  have  left 
no  room  for  doubt  that  some  of  the  culture  has  settled 
in  these  tissues,  and  therefore  that  the  whole  of  the  dose 
has  not  entered  the  peritoneal  cavity ;  this  compUcation 
is  often  due  to  leakage  of  the  emulsion  into  the  subcu- 
taneous tissues  after  withdrawal  of  the  needle. 

The  first  accident  may  be  avoided  by  exercising  greater 
care  in  the  inoculation  or  by  using  a  blunted  needle, 
but  it  is  impossible  to  prevent  the  return  of  some  of  the 
emulsion  along  the  track  of  the  needle,  and  this  may 
occur  in  such  amount  as  appreciably  to  affect  the  duration 
of  life. 

These  facts  make  it  obvious  that  it  would  be  unsafe 
to  rely  absolutely  on  the  intraperitoneal  method  in 
attempting  to  bring  out  differences  in  degree  of  virulence. 

Subcutaneous  inoculation  under  the  skin  of  the  abdomen 
is  not  entirely  satisfactory  on  account  of  the  frequently 
early  ulceration  of  the  local  lesion  and  the  consequent 
loss  of  some  of  the  baciUi ;  it  has  been  pointed  out  that 
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when  bacilli  are  inoculated  subcutaneously  in  a  position 
whence  they  cannot  escape  the  severity  of  the  disease  is 
in  general  greater  than  when  the  reverse  is  the  case. 

There  is  the  possibility  also  that  bacilli  may  be  inocu- 
lated into  the  peritoneal  cavity  or  into  the  muscle  wall  ; 
in  the  latter  case  the  peritoneum  may  become  affected 
secondarily  by  extension  of  the  tuberculous  process 
to  that  membrane. 

Intravenous  inoculation  is  free  from  all  these  objections, 
and  when  inoculated  in  suitable  doses  gives  just  as  certain 
differentiation  between  the  virulent  and  slightly  virulent 
viruses  as  the  intraperitoneal  or  subcutaneous  methods. 

Virulence. 

All  the  viruses  are  very  virulent  for  rabbits  and  capable 
of  setting  up  in  them  a  fatal  general  tuberculosis,  howso- 
ever inoculated  and  in  whatsoever  dose. 

An  insjiection  of  the  lists  shows  that  the  duration  of 
life  of  the  rabbits  inoculated  in  the  same  way  with  dilierent 
viruses  varies,  in  some  cases  very  considerably,  and  the 
question  arises  do  these  diSerences  Indicate  differences 
m  degree  of  virulence. 

The  cultures  can,  according  to  their  ability  to  grow  on 
glycerin  media,  be  divided  into  three  classes,  and  it  might 
be  expected  that  those  strains  which  grow  well  on  gly- 
cerin media  would  be  less  virulent  than  those  which  grow 
poorly. 

In  comparing  the  results  with  individual  viruses  many 
factors,  e.g.,  the  age  and  susceptibility  of  the  animal, 
the  total  age  of  the  culture,  and  the  purity  of  the  in- 
oculation, must  be  taken  into  consideration. 


Age  does  not  appear  to  have  much  influence,  and 
quite  young  animals  have  often  survived  longer  than  old 
ones  inoculated  with  equivalent  doses. 

Individual  susceptibility  exercises  a  more  important 
influence  ;  frequently  where  two  animals  have  teen  in- 
oculated at  the  same  time  in  the  same  way  the  dilference 
in  the  duration  of  life  has  been  as  great  almost  as  that 
observed  with  the  different  viruses  ;  also  on  many  occa- 
sions the  animal  inoculated  with  0-1  mg.  has  died  before 
the  animal  inoculated  with  1-0  mg.  of  the  same  culture. 

Prolonged  cultivation  has  verj'  little  effect  in  modify- 
ing the  \  irulence  of  a  culture  ;  1  acilli  in  cultivation  for 
periods  of  over  1,000  days  have  not  been  found  to  te 
apprecial  ly  less  virulent  than  bacilli  less  than  100  days  old. 

As  mentioned  above,  the  possibility  that  in  intra- 
peritoneal and  subcutaneous  inoculations  some  part  of 
the  culture  may  have  gone  astray  must  be  borne  in  mind. 

These  facts  show  that  reliable  conclusions,  as  to  whether 
bacilli  which  grow  well  on  glycerin  media  are  less  viru- 
lent than  those  which  grow  poorly,  can  le  drawn  only 
by  taking  fairly  large  numbers,  and  so  neutralising  as 
far  as  possible  the  disturbing  factors. 

To  this  end  I  have  taken  for  comparison  four  typical 
representatives  of  Class  I.  and  four  of  Class  III.  and 
arranged  the  results  in  the  form  of  a  table.  (See  page  440.) 

Each  rabbit  included  in  the  table  has  died  of  uncom- 
plicated tuberculosis  so  that  the  duration  of  life  may  be 
taken  as  a  measure  of  the  virulence  of  the  culture  for 
that  particular  animal. 

Analysed  in  this  way,  the  strains  1  elonging  to  Cla^s 
III.  are  found  to  be  not  less,  but,  if  anything,  mo-^e 
viL'ulent,  than  those  belonging  to  Class  I. 


RABBITS  INOCULATED  WITH  GRADUATED  DOSES  OF  TUBERCLE  BACILLI. 


Two  series  of  rabbits  were  inoculated  with  graduated 
doses  of  tubercle  bacilli  with  the  object  of  ascertaining 
the  extent  to  which  a  given  suspension  of  culture  could 
bo  diluted  and  yet  bj  capable  of  giving  rise  to  tuberculosis. 

In  each  case  an  emulsion  of  culture  was  prepared  so 
that  1  cubic  centimetre  was  equivalent  to  1  milligramme  of 
bacilli  ;  1  c.c.  of  this  emulsion  was  diluted  to  10  c.c.  ; 
1  c.c.  of  the  latter  dilution  again  to  10  c.c,  and  so  on,  until 
a  dilution  of  the  original  suspension  of  1  in  1,000  million 
was  obtained. 

In  the  first  series*  a  rabbit  was  inoculated  with  1  c.c. 
of  each  dilution ;  all  these  rabbits  died  of  general  tubercu- 
losis. 


*  The  last  four  or  live  dilutions  in  this  series  were  not 
m  ide  so  accmateiy  as  in  the  second  series,  owing  to  the  fact 
tliat  for  them  the  same  pipette  was  used. 


In  the  second  saries  sora3  of  the  lower  dilutions  werer- 
oraitted,  but  all  the  higher  dilutions  from  one  millionth 
to  one  thousand  millionth  part  were  inoculated. 

In  this  series  all  the  rabbits  inoculated  with  doses  up 
to  one  ten  millionth  part  of  the  original  suspjnsion 
developed  tuberculosis  ;  the  two  rabbits  inoculated  with 
the  two  higher  dilutions  respectively,  remained  free 
from  tuberculosis. 

Both  series  show  conclusively  that  an  extremely  small 
number  of  tubercle  bacilli  will  give  rise  to  general  pro- 
gressive tuberculosis  in  the  rabbit.  It  would  be  im- 
possible to  state  with  suiy  degree  of  accuracy  the  smallest 
number  of  bacilli  which  effected  this  result  on  account  of ' 
the  property  exhibited  by  the  tubercle  bacillus  of  ad- 
hering together  in  clumps  and  of  the  improbability  that 
in  these  emulsions  the  bacilli  were  distributed  homo- 
geneously. 
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Classification  of  Culture. 


Class  I. 


Class  III. 


Class  I 


Class  III. 


Class  I. 


Class  III. 


'Class  1. 


Class  III. 


Class  I.  - 
Class  III. 


Intkavexous  inoculations. 
Dose  0  1  Ms. 


Virus. 


VI. 
XII. 
XVII. 
XIX. 


V. 
IX. 
X. 
XI. 


VI. 
XII. 
XVII. 
XIX. 


V. 
IX. 
X. 
XI. 


VI. 
XII. 
XVII. 
XXII. 


V. 
IX. 
X. 
XI. 


VI. 
XII. 
XVII. 
XIX. 


V. 

IX, 

X. 

XL 


Number  of  RablJts 
Inoculated. 


Average  Duration 
of  Life. 


19 
24 
18 
19 


20-' 
18 
16 
18 


Combined  Average 
Duration  of  Life 
in  days. 


Intraperitoneal  Inoculations. 
Dose  1-0  Mg. 


18 
21-6 
23 
23 


18-3 
22-25 
19 
17 


Dose  0-1  Ms. 


27-3 
29-5 
35 
28 


34 
30 
20 
27-5 


Subcutaneous  Inoculations. 
Dose  1-0  Ms. 


90 
61 
68-; 
75 


83-3 
67 
80-5 
61-6 


20 


19-2 


21-5 


19-7 


291 


27-8 


73-4 


73 


Inoculated  in  the  Subcutaneous  Tissues  of  the  Back. 
Dose  1-0  Mg. 

Average  duration  of  life  of  six  rabbits,  68'5  days. 
Average  duration  of  life  of  four  ral)bits,  54 '5  days. 
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LIST  OF  RABBITS  INOCULATED  WITH   EMULSIONS    OF  TUBERCULOUS 

TISSUES. 


INTRAVENOUS  INOCULATIONS. 


No.  of 
Virus. 

Material 
obtained 
from. 

Number 

of 
Ral.l.it. 

Initial 
Weiglit 
in 

Granunes 

P'inal 
Weight 
in 

Grammes 

Numl>er 
of  c.e. 
Inocu- 
lated. 

Number  of 
Tubercle 
Bacilli. 

Duration 
of 
Life. 

Besult. 

B  I. 

Prescapular 
•iland  of 
Calf  122 

9 

3,200 

2,220 

4  CO. 

Not 
estimated 

Died,  4.5 

days 

Lungs,  almost  entirely  consolidated, 
packed  with  grey  miliary  tubercles, 
showing  very  little  central  caseation. 
The  bronchial  glands  were  enlarged 
and  caseous.  The  liver  and  kidneys 
contained  numerous  tubercles  ;  the 
spleen  was  swollen  and  beset  with 
yellow  foci.  The  wall  of  the  right 
ventricle  showeil  about  12  easeating 
tubercles.  The  vermiform  appendix 
showed  numerous  caseous  nodules, 
and  there  were  caseous  tuljercles  in 
almost  ail  the  j)erij>lieral  lymphatic 
glands. 

B  VI. 

Prescapular 
jj:land  of 
Calf  216 

154 

1,100 

800 

1  c.c. 

Notknown 

Died,  36 
days 

The  lungs  were  partly  consolidated  and 
beset  with  grey  easeating  tubercles 
up  to  2  mm.  in  diameter.  The 
spleen  and  liver  contained  numerous 
small  tubercles  ;  the  kidneys  a 
moderate  number  of  miliary  tuljer- 
cles. The  bronchial  gl.aiids  were 
caseous,  other  lymphatic  glands 
showing  caseous  foci. 

INTRAPERITONEAL  INOCULATIONS. 


B  I. 

Prescapular 
gland  of 
Calf  120 

S 

2,400 

B  II. 

Local  tum- 
our anil 

prescapular 
glaiul  of 
Calf  13S 

51 

2,100 

B  IV. 

Original 
material. 

5 

1,050 

B  IV. 

Milk  of 
Cow  164 

80 

580 

1,620 

10  c.c. 

1,000,000 

1,400 

1  c.c. 

1,467,000 

1,200 

1  c.c. 

1,014,200 

640 

5  c.c. 

50,000 

Died,  82 
days 


Died,  124 
days 


Died,  78 
days 


Died.  46 
days 


Caseous  nodule  in  M'all  of  abdomen  ; 
caseation  of  inguinal  and  axillary 
glands.  Omentum  greatly  thick- 
ened and  extensively  caseated  ; 
large  caseous  nodules  on  the  mesen- 
tery and  one  or  two  on  the  pai  ietal 
peritoneum.  There  were  a  few 
tubercles  in  the  spleen  and  several 
in  the  liver  and  kidneys.  TheluTigs 
were  packed  with  caseous  nodules, 
tending  to  become  confluent  There 
were  numerous  nodules  on  the  pleura 
and  in  the  intestines,  and  several  in 
the  heart.  The  abdonanal  and 
thoracic  lymphatic  glands  were 
caseous  throughnut.  The  spermatic 
cords  and  epiilidjmes  were  tul  ei 
culous. 

Numerous  caseous  nodules  and  inasses 
in  the  omentum  ;  scattered  nodules 
on  somatic  and  visceral  iieritoneuin  ; 
a  few  tubercles  in  the  liver  and 
sjjleen  ;  numerous  nodules  in  the 
kidneys  ;  lungs  extensively  tubercu- 
lous. 

Omentum  retracted  and  greatly  thick- 
ened ;  there  were  a  few  tubercles  on 
the  mesentery  and  serons  surbu  es  of 
the  intestines.  The  spleen  showed 
a  few  tubercles  on  the  surface  and  on 
section  ;  the  liver  showed  numerous 
easeating  tubercles  on  the  surface 
and  several  in  the  depth  ;  the 
kidneys  contained  numerous  easeat- 
ing nodules.  1  he  lungs  were  closely 
beset  with  easeating  nodules,  the 
cephalic  lobes  being  practically  com- 
pletely solid.  The  bronchial,  mesen- 
teric and  lumbar  glands  were  caseous 
and  there  were  tuberculous  growths 
on  the  parietal  pleui  a  and  diaphragm, 

Omentum  greatly  thickened  ;  moderate 
numl)er  of  tubercles  on  parietal  and 
visceral  i)eritoneum  ;  a  few  tubercles 
in  the  spleen  and  liver  ;  kidneys  and 
lungs  closely  beset  with  easeating 
nodules.  Bronchial  glands  con- 
tained caseous  foci  ;  other  lymphatic 
glands  contained  caseous  tubercles. 
The  tendon  of  the  diaphragm  showed 
masses  of  new-formed  tuberculous 
tissue. 
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List  of  Rabbit.s  Inoculated  with  Emulsions  of  Tubeeculous  Tissues — continued. 


Intrapehitoneal  Inoculations — continued. 


No.  of 
Virus. 

Material 
obtained 
from. 

Number 

of 
Rabbit. 

Initial 
Weight 
in 

Grammes 

Final 
Weight 
in 

Grammes 

Number 
of  CO. 
Inocu- 
lated. 

Number  of 
Tubercle 
Bacilli. 

Duration 
of 
Life. 

Kesii.t. 

B  \. 

Original 
jnaterial 

12 

700 

1  CO. 

1,000,000 

Died,  5 
days 

Death  due  to  injuries. 

BIX. 

Oi-iginal 
material 
(mediastinal 
gland) 

61 

2,650 

2,000 

4  cc. 

Not 
estimated 

Died,  119 
days 

General  tuberculosis  :  spleen  normal  ; 
lungs  very  large  and  almost  com- 
pletely caseous. 

B  IX. 

Original 
material 
(mesenteric 
gland) 

02 

3,400 

2,480 

4  cc. 

Not 
estimated 

Died,  38 
days 

Great  thickening  of  omentum  ;  serous 
surfaces  of  intestines  and  parietal 
peritoneum  thickly  studded  Miih 
caseous  tubercles  ;  miliary  tubercles 
in  the  spleen,  liver  and  kidneys ; 
lungs  semi-solid,  packed  with  cas- 
eating  tubercles. 

B  XI. 

Original 
material 

66 

1,050 

900 

4  cc. 

Not 
estimated 

Died,  57 
days 

Omentuni  very  greatly  thickened  and 
extensively  caseated  ;  peritoneum 
and  mesentery  thickly  studded  with 
caseous  tubercles  ;  numerous  caseous 
tubercles  in  spleen,  liver  and  kidneys; 
lungs  packed  with  caseous  continent 
nodules ;  almost  all  lymphatic 
glands  tuberculous. 

BXII. 

B 
XIV. 

Original 
material 

Original 
material 

98 
119 

800 
910 

610 

720 

4  cc. 

Not 
estimated 

Died,  44 
days 

Died,  11 

days 

Omentuni  thickened  ;  moderate  num- 
berof  caseous  tubercleson  peritoneum 
and  mesentery  ;  numerous  tubercles 
on  the  serous  surface  of  the  coecum. 
Miliary  tubercles  in  spleen,  liver  and 
kidneys.  Lungs  closely  packed  with 
grey  tubercles. 

Purulent  peritonitis. 

B  XV. 

Original 
material 

139 

2,820 

2,250 

4  cc. 

Not  known 

Died,  52 
days 

Omentum  moderately  thickened  ; 
numerous  caseating  tubercles  on  the 
parietal  and  visceral  peritoneum  ; 
the  spleen,  liver  and  kidneys  showed 
numerous  caseous  tubercles  ;  lungs 
packed  with  caseating  noilules ; 
Bronchial  and  cwliae  glands  caseous  ; 
tuberculosis  of  diaphragm. 

B 
XVI. 

Original 
material 

153 

2,050 

1,320 

Not 
estimated 

Died,  70 
days 

Omentum  slightly  thickened  ;  sparsely 
scattered  tubercles  on  the  parietal 
and  visceral  peritoneum  ;  numerous 
tubercles  in  tlie  spleen  and  liA  er  ; 
a  few  in  each  kidney  ;  lungs  packed 
with  caseating  no  !ules  ;  thoracic, 
portal  and  mesenteric  lymphati; 
glands  caseous. 

B 
I 

B 
XVII. 

Original 
material 
(Lung). 

Original 
material 
(Mediastinal 
gland). 

156 
157 

1,500 
1,750 

1,140 

4-0  cc. 
4-0  cc.l 

Not 
estimated. 

Not 
estimated. 

6  days 
81  days 

Acute  infection. 

A  few  discrete  caseous  nodules  in  the 
omentum  and  on  the  parietal  and 
visceral  peritoneum.  Both  kiduej-s 
contained  fairly  numerous  caseating 
nodules  ;  the  lungs  were  extensively 
tuberculous,  the  tissue  being 
practically  completely  replaced  by 
caseating  masses.  All  lymphatic 
glands  were  affected. 

15 
XVIII 

Original 
material 
(Bronchial 
gland). 

160 

2,690 

2,200 

4-0  cc. 

Not 
estimated. 

26  days 

Omentum  thickened  and  retracted. 
Parietal  and  visceral  peritoneum 
covered  with  opaque  miliaiy 
tubercles.  Sjileen,  liver,  and  kidney.^ 
contained  a  few  early  tubercles. 
The  lungs  were  packed  with  grey 
miliary  tubercles,  the  cephalic  lobes 
being  consolidated.  The  parietal 
pleura  was  covered  with  minute 
tul)ercle=.  The  thoracic,  portal  and 
iliac  glands  showed  caseous  tubercles. 

B 

XXVI 

Oi  iginal 
material 

380 

940 

950 

4  cc. 

Not 
estimated 

Died,  55 
days 

General  tuberculosis  ;  the  lungs  con- 
tained numerous  caseating  nodu  cs 
and  there  were  a  few  tubercles  in 
the  spleen,  liver  and  kidneys. 
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List  of  IaABBits  Inoculated  with  Emulsion  of  Tuberculous  TmsvEii—contmi/ed. 


Intraperitoneal  Inoculations — ronttnued. 


No.  of 
Virus. 

Material 
obtained 
from. 

Number 
of 

Rabbit. 

Initial 
Weight 
in 

Grammes 

Final 
Weight 
in 

Grammes 

Number 
of  CO. 
Inocu- 
lated. 

Number  of 
Tubercle 
Bacilli. 

Duration 
of 
Life. 

Result. 

B 

XXIX 

( )ri;;iiial 
material 

755 

1,161) 

950 

Not 
estimated 

Died,  7C 
days 

In  the  subcutaneous  tissues  of  tlio 
abdomen  there  was  a  small  fiat  case- 
ous nodule  ;  a  considerable  part  of 
the  anterior  abdominal  wall  was  com- 
posed of  thick  leathery  oaseated 
tissue  ;  the  inguinal  and  axillary 
glands  were  partly  caseous  ;  the 
omentum  was  slightly  thickened,  and 
composed  of  translucent  easeating 
tissue.  The  spleen  contained  two 
yellow  tubercles,  and  there  were 
sparsely  scattered  tubercles  in  the 
liver.  Each  kidney  contained  a  few 
nodules,  up  to  4  mm.  in  diameter. 
The  lungs  were  enlarged  and  filled  the 
thorax  ;  they  were  closely  beset  with 
easeating  tubercles  ;  the  bronchial, 
lumbar,  iliac,  and  mesenteric  glands 
contained  discrete  tubercles.  There 
was  a  minute  tubercle  in  the  right 
lolje  of  the  thyroid. 

li 

XXX. 

iJriijiiinl 
material 
(inguinal 
gliin.l) 

S14 

— 

— 

Not 
estimated 

Died,  58 
days 

Caseous  patch  in  muscle  wall.  Omen- 
tum greatly  thickened,  comi)osed  of 
dense  yellow  ca.seated  tissue  ;  there 
were  sparsely  scattered  caseous 
tubercles  on  the  parietal  peritoneum, 
and  rather  numerous  tubercles  on  the 
mesentery  and  serous  surface  of  colon. 
The  spleen  was  closely  beset  with 
yellow  caseous  tubercles  ;  there  were 
a  few  doubtful  foci  in  the  liver,  and 
numerous  caseous  nodules  in  the 
kidneys.  The  lungs  were  enlarged 
and  closely  be.set  with  easeating 
nodules  confluent  in  the  anterior 
lobes  and  dorsal  borders  of  the 
caudal  lobes.  The  pleural  surface 
of  the  diaphragm  was  covered  with 
an  almost  continuous  layer  of  yellow 
caseated  tissue  ;  there  were  numer- 
ous tubercles  on  the  dorsal  medias- 
tinal pleura  .and  hypertrophy  and 
caseation  of  tlie  fringes  along  the 
margins  of  the  ribs.  Most  of  the 
lymphatic  glands  were  tuberculous. 

B 
XXX 

Oi  ij.'iiiial 
material 
(liriMichial 
pland) 

815 

♦  — 

Not 
estin.ated 

Died,  C6 
days 

General  tuberculosis,  very  similar  to 
that  in  Rabbit  814,  but  lungs  and 
pleura  not  so  severely  affected. 

3  K  L> 
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List  of  Rabbits  Inoculated  with  Emulsion  of  Tuberculous  Tissues— con</nMe(7. 
SUBCUTANEOUS  INOCULATIONS. 


No.  of 
Virus. 


Material 
obtained 
from. 


Number 

of 
Rabbit. 


Initial 
Weight 
in 

Grammes. 


Final 
Weight 
in 

Grammes. 


Number  of 
cc. 

inoculated. 


Number  of 
Tubercle 
Bacilli. 


Duration 
of 

Life. 


Result. 


B  I. 


B  TIL 


B  IV. 


B  IV. 


B  IV. 


BIV. 


B  IV. 


B  V. 


B.  IX. 


Prescapular 
gland  of 
Calf  126. 


Original 
material. 

Original 
material. 


Original 
material. 

Original 
material. 


Local 
tumour  of 
Prescapular 
gland  of 
Calf  138. 


Cow  164 
(milk). 


2,420 


1,450 


10  cc. 


1,000,000 


50 


3,220 
990 

1,000 
980 

1,900 


1,770 
1,670 

1,400 
1,370 

1,380 


1  cc. 
1  cc. 

1  cc. 
1  cc 

1  cc 


1,460,000 
1,014,200 

1,014,200 
1,014,200 

1,467,000 


Died,  116 
days. 


Killed,  96 

days  (very 
ill). 

Died,  140 
days. 


Died,  128 
days. 

Died,  142 
days. 


Died,  122 
days. 


79 


580 


1,090 


5-0  cc. 


50,000 


Killed,  109 
days 
(ill). 


Original 
material. 


11 


630 


850 


1  cc. 


1,000,000 


Died,  76 
days. 


Inguinal 
g^and  of 
Rabbit  347 


511 


1,060 


1,230 


Died,  99 
days 


Ulcerated  local  lesion.  En- 
larged and  caseous  inguinal 
glands.  No  tubercles  seen 
in  liver  or  spleen.  Moderate 
number  of  caseous  nodules 
in  tlie  kidnej's.  Lungs  ex- 
tensively tuberculous. 

General  tuberculosis  ;  numerous 
nodules  in  kidneys  ;  lungs 
severely  affected. 

Local  lesion  ;  neighbouring 
c'lands  caseous  ;  one  or  two 
foci  in  spleen  and  liver  ; 
numerous  nodules  in  lungs 
and  kidneys. 

General  tuberculosis  resem- 
bling that  in  Rabbit  2. 

Local  lesion  ;  neighbouring 
glands  caseous  ;  liver  and 
spleen  showed  no  obvious 
tubercles  ;  lungs  and  kidneys 
crammed  with  caseating 
nodules. 

Local  lesion  :  neighbouring 
glands  caseous  ;  two  or  three 
tubercles  in  the  spleen,  and 
about  the  same  number  in 
the  liver.  Kidneys  packed 
with  nodules.  Lungs  almost 
entirely  solid,  being  filled 
with  large  caseous  masses. 

Local  caseous  ulcer; 
neighbouring  glands  case- 
ous. There  was  one  nodule 
in  the  liver  ;  none  in  the 
spleen.  The  cortex  of  each 
kidnej'  was  packed  with 
nodules.  The  lung  tissue 
was  almost  entirely  re- 
placed by  confluent  caseat- 
ing nodules.  There  was 
sliglit  tuberculo-sis  of  the 
pleura  and  peritoneum  and 
of  the  intestines.  The  por- 
tal and  tlioracic  glands  were 
caseous.  The  muscle  of  the 
left  venticle  showed  a  cas- 
eating nodule. 

Ulcerated  caseous  local  tumour. 
Neighbouring  glands  case- 
ous. The  spleen  and  liver 
contained  a  few  caseous 
tubercles.  There  were 
numerous  nodules  in  the 
kidneys,  and  the  lungs  were 
packed  with  coalescing 
caseous  nodules.  All  the 
lymphatic  glands  were 
tulierculous.  The  on.entum 
and  peritoneum  \k  ere 
affected. 

In  the  subcutaneous  tissues 
between  the  scapulae  there 
was  a  large  firm  nodular 
caseous  tumour,  adherent  to 
the  skin  which  was  not 
ulcerated.  Axillary  glands 
enlarged  and  caseous.  Spleen 
normal.  Liver  contained  a 
few  caseous  nodules.  The 
kidneys  were  closely  beset 
with  caseating  Hodules,  up 
to  a  large  pea.  The  lungs 
filled  the  chest  and  were 
closely  beset  with  caseous 
masses  ;  the  anteiior  lobes 
sank  in  water.  All  the 
abdominal  and  thoracic 
lymphatic  glands  were 
slightly  caseous.  The  omen- 
tum contained  discrete  tu- 
bercles and  there  were  a 
few  tubercles  on  the  mesen- 
tery and  pleura. 


RABBIT  50.   Inoculated  svibcutaneously  with  an  emulsion  made  fiom  the 
local  tumour  and  prescapular  gland  of  Calf  138  i Virus  B.  IV. i. 

Lniigs,  (liiisal  surface,  sli<iwiiig  large  caseon.s  areas. 


Vol.  [. 


(7'c  face  inuji  444.) 
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Llst  of  Habbits  Inoculated  with  Emulsion  of  Tuberculous  Tissues— coHti/med. 
Subcutaneous  Inoculations — continued. 


No.  of 
Virus. 


B  XL 


J  XIII. 


'.XXIX 


Material 
obtained 
from. 


Original 
material. 


<  )rij;inal 
material. 


(>ri;^inal 
material 
(mediastinal 
gland) 


Ntimlaer 
of 

Rabbit. 


05 


110 


7.')4 


Initial 
Weight 
in 

(Iramme.s. 


720 


450 


Final 
Weight 
in 

Grammes. 


820 


000 


Number  of 
cc. 

inoculated. 


4-0  cc. 


1,120 


920 


Number  of 
Tubercle 
Bacilli. 


Uuratioji 
of 

Life. 


Not  known. 


Not  known. 


Not  esti 


mated 


Died  76 
days. 

Died  02 
days. 


Result. 


Died,  100 
days. 


General  tuberculcsis ;  lungs 
packed  with  coalescing  cas- 
eating  nodules. 

Large  caseous  ulcer.  Neigh- 
bouring glands  caseous. 
The  .spleen  contained  six 
small  yellow  tubercles  ;  the 
liver  a  number  of  minute 
grey-white  foci.  Tliere  were 
numerous  nodules  in  the 
kidneys,  and  the  lungs  were 
filled  with  coalescing  cas- 
eating  nodules.  There  were 
a  few  nodules  on  the  dia- 
phragm, and  caseous  foci  in 
the  mesenteric,  portal,  and 
bronchial  glands. 

In  the  wall  of  the  abdomen 
there  was  a  softened  caseous 
tumour  the  size  of  a  hen's 
egg  ;  the  skin  was  adherent 
and  showed  a  small  dry  ulcer. 
The  adjacent  gland.s  were 
enlarged  and  caseous  The 
omentum  contained  numer- 
ous miliary  tubercles.  The 
lungs  were  enlarged  and 
solid  aim  ost  throughout  ; 
they  were  composed  of  irre- 
gular ca.seatiiig  nodules, 
closely  aggregated.  The 
kidneys  contained  numerous 
nodules,  the  largest  4  mm.  in 
diameter.  There  was  one 
tubercle  in  the  spleen  ;  none 
was  seen  in  the  liver.  There 
was  a  tubercle  in  the  heart 
muscle,  and  there  were 
numerous  ca.seous  tubercles 
in  the  marrow  of  the  ribs. 
Most  of  the  lymphatic 
glands  were  caseous. 
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LIST  OF  RABBITS  INOCULATED  WITH  CULTURES  OF  TUBERLE  BACILLI  OF 

BOVINE  ORIGIN. 


INTRAVENOUS  INOCULATIONS. 
Dose:  I'O  Milligrainine.  . 


Source  of 
Culture. 


No.  of 
Rabbit. 


Initial 
Weight 
in 

Grammes 


Final 
Weight 
in 

Grammes 


Age  and 
Generation  of 
Subculture 
Inoculated. 


Total 
period 
un<ler  cul- 

tivatioii 
since 

isolation. 


Duration 
of 
Life.* 


Kesdlt. 


Pig  16 


159 


1,700 


1,200 


Calf  134 
Calf  214 
G.P.  7U 
G.P.  1015 
G.P.  1017 


Original 
material 


G.P.  1070 


Rabbit  66 


Original 
material 

Original 
material 


Original 
material 


Original 
material 

Oiiginal 
material 


152 
234 
145 
179 
173 
259 

267 


163 


2,190 
1,820 
l,f:40 
2,270 
2,520 
SIO 

2,530 


1,650 
1,300 
1,330 
1,360 
1,870 
640 

1,980 


899 


2,500 

890 
1,970 


2,070 

650 
1,460 


89ii 


905 
914 


1,400 


1,050 


2,000 
2,700 


1,500 
1,960 


20  days 
10th  generation 


20  days 
5th  generation 

20  days 
8th  generation 

20  days 
5th  generation 

20  days 
6th  gneration 

20  days 
6th  generation 

21  days 
18th  generation 


20  days 
13th  generation 


22  days 
7th  generation 


19  days 
11th  generation 

14  days 
13th  generation 


21  days 
6th  generation 


20  days 
7th  generation 

20  days  _ 
4th  generation 


360  days  '  D.21  days 


227  days 
147  days 
371  days 
248  days 
247  days 
321  days 

295  days 


154  days 


194  days 
308  days 


137  days 


129  days 
83  days 


D.ISA  days 
D.  14  days 
D.  16  days 
D.  20  days 
D.  15  days 
D.  6  days 

D.IO  days 


D.  13  days 


D.  16  days 
D.12  days 


D. 11  days 


D.ll  days 
D.  12  days 


Lungs  closely  beset  with 
caseatiiig  miliary  tul)ercles, 
contluent  in  the  ce|(halic 
lobes  ;  caseous  tubercles  in 
the  bronchial  glands  ;  spleen 
greatly  swollen,  showed  in- 
numerable minute  foci  in 
the  pulp.  Liver  substance 
speckled  with  minute  grey 
points.  Moderate!  J'  numer- 
ous grey  tubercles  in  the 
cortex  of  each  kidnej'. 

Result  similar  to  that  in 
Rabbit  159. 

Ditto 


Ditto 
Ditto 
Ditto 

No  macroscopic  lesions  of 
tuberculosis  but  numerous 
T.B.  found  in  lung,  liver 
and  spleen. 

Lungs  contained  numerous 
discrete  greyish- white  tu- 
bercles ;  the  liver  and  spleen 
(enlarged)  showed  very  mi- 
nute grey  points througliout: 
No  tubercles  visible  in  kid- 
neys. T.li.  numerous  in 
liver  and  spleen,  scanty  in 
kidney  and  an  inguinal 
gland. 

General  tuberculosis.  Lungs 
closely  beet  with  discrete 
miliary  tubercles  ;  tubercles 
very  minute  m  other  organs. 
T.B.  numerous  in  liver  and 


Result  simi'ar  to  tliat  in 
Rabbit  159. 

The  lungs  were  congested. 
u'(lem:itous  and  somewhat 
emphysematous  ;  they  con- 
tained in  the  substance 
numerous  minute  gre}' 
tubercles,  some  of  which 
were  opaque.  Mediastinal 
glands  enlarged  and  tcdema- 
tous.  Spleen  enlarged ;  np 
tubercles  seen  in  it  nor  in 
any  of  the  other  organs. 
Numerous  T.B.  found  in 
liver. 

The  lungs  were  firm  and  did 
not  collapse  ;  they  were 
closely  beset  with  grey  sub- 
miliary  tubercles  with  case- 
ous centres  ;  the  spleen  was 
enlarged  and  peppered  with 
grey  points  just  visible  to 
the  naked  eye  ;  there  were 
similar  points  throughout 
the  substance  of  the  liver  ; 
there  were  a  few  small 
tubercles  in  the  kidneys  and 
a  few  caseous  tubercles  and 
nodules  in  the  bronchial 
and  mediastinal  glands. 

Genera!  tuberculosis  as  in 
Rabbit  892. 

Ditto 


*  D.  signifies  that  the  animal  died. 
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List  of  PiAbbits  Ixooulated  with  Culture  of  Tubercle  Bacill  of  Bovine  Origin. 
INTRAVENOUS  INOCUL.\TIONS. 
Dose:  01  Milligramme. 


No.  of 
Virus. 

Source  of 
Culture. 

No.  of 
Kabliit. 

Initial 
Weight 
in 

Iramine; 

Final 
Weight 
in 

iranimot 

Age  and 
Generation  of 
Suheulture 
liKK-ulated. 

Total 
jjcriod 

under  eul- 
tivation 
since 

isolation. 

Duration 
of 

Life. 

Result. 

1!.  I. 

1 
1 

I!.  U.  ( 
( 

15.  III. 

Cow  44. 

Cww'40 

Heifer  60 
Calf  134 

Original 
material 

55 

;■■)() 
57 
SI 

S-2 
1  13 

114 
138 

(  122 
V  121 
i  150 
\  151 

r  99 
i  100 

2,430 

2,151) 
1.91)0 
1,27*  • 

1,100 
1 ,500 

85( ) 
1,720 

930 
880 
1,770 

1,S90 

1,560 
1,800 

1,800 

1.510 

1 .329 
1,160  1 

920/ 
1,500  1 

j 

l,(iOO 

770  ( 
670  1 
1,650  1 
1,570  1 

1,700  '\ 
1,700  J 

20  days 
3rd  generation 

20  days 
5th  generation 

21  days  _ 
loth  generation 

21  days 
18th  generation 

20  days 
9th  generation 

20  days 
5th  generation 

20  days 
7th  generation 

177  ilays 

217  days 

.591  days 
640  days 

357  days 
227  days 

427  days 

D.19Ulays 

I).22days 
L).  16  days 
D.22  days 

1).25  days 
I).21  days 

D.5  days 
D. 34  days 

D.25days 
D.22  days 
D.  1 9  days 
D. 20  days 

D.  18  days 
D.24  days 

■aings  pale,  semi-solid,  packed 
with  miliary  tubercles;  the 
broiK'bial  glands  were  en- 
larged and  contained  caseous 
foci  Splewn,  greatlyswollen, 
closely  beset  with  minute 
whitish    foci.     Liver  sub- 
stance showed  ininimerable 
nnnute  grey  points.    In  the 
cortex  ol  each  kidney  there 
were  moderately  numerous 
miliary  tubercles. 

'  As  in  lialibit  55. 

Died  of  psorospermosis. 

Miliary  tuberculosis  of  lun^s 
and  kidneys  ;  very  numer- 
ous small  tubercles  in  liver 
and  spleen. 

General  tuberculosis  resem- 
/     bling  that  in    Rabbit  .55 
(Virus  I.) 

15.  IV. 

( )riginal 
luaterinl 

58 
/  59 

,  CO 

G3 

(i4 
85 
86 
V  830 

2,300 
2,260 

2,010 

3,390 

3,200 
1,270 
990 
1,820 

1,700\ 
1,040 

1,720/ 
1,9.50  j 

2,400  1 
920  \ 
8()0  / 

1,100 

20  days 
9tli  generation 

20  days 
10th  generation 

20  ilays 
I2th  generation 

21  days 
,5th  generation 

310  days 

319  days 

356  days 
1,002  days 

D.lGidays 
D.  13  days 

D.  7  days 

I). 27  days 

D. 27  days 
D.24  days 
D.  19  days 
D.  20  days 

/ 

Lungs  packed  as  closely  as  nos- 
.sible  with  grey  tubercles  j 
minute  foci  in  the  kidneys  : 
liver  and  spleen  (much  en- 
larged) showed  no  macro- 
scopic tubercles  but  very 
numerous  T.  R.  found  in 
smear  preparations. 

Died  after  parturition.  T.B. 
numerous  in  lung,  spleen 
and  bone-marrow. 

Ae.^ultsimilar  to  that  in  Rabbit 
138.  Tubercles  in  the  heart. 

.5.  V.  { 

G.P.  711 

Heifer  SO 

)■  128 
I   I  -.1 
2'4 

1,120 
1,490 

920  \ 

in  }\J  f 

1,150 

20  daj's 

20  days 
10th  generation 

330  days 
418  days 

D.21  days 
Tl  on  ill v>i 

D.21  day? 

(ieneral  tuberculosis  resem- 
bling  that   in  Rabbit  55 
(Virus  I.) 

15.  VI. 

(i.P.  1014 

1  106 
I,  1117 

1,160 
1,160 

S(il)  \ 
750  .( 

20  days 
3rd  generation 

91  days 

D.IS  days 
D.20  days 

11.  VII. 

(i.r.  1017 

172 

2.1.50 

l,s.50 

20  days 
0th  generation 

247  days 

D.21  days 

n.viii. 

(  )i  iiiinal 
material 

258 

720 

550 

21  days 
1 8th  generation 

321  days 

U.ll  days 

Nnmcrons      minute     g  r  e  y 
tuliercles    in    the  hmgs  ; 
exceedingly     n  u  m  e  r  0  u  s 
nnnnte  grey  points  in  liver 
and   spleen,  and  a  few  in 
each  kidney. 

V.  l.\. 

C.l'.  1009 

212 

1,600 

1,120 

20  days 
nth  generation 

249  days 

D.  IS  days 

General    tuberculosis    as  in 
Rabbit  55. 

B.  .\. 

( )riginal 
material 
(throuuli 
G.P.  1070,'. 

206 

2,040 

1,S20 

20  days 
13th  generation 

295  days 

D.  16  days 

Lungs  normal  in  coloui-,  con- 
tained not  very  numerous 
small    caseous     tubercles  ; 
liver  aiid  sjileen  beset  «itli 
extremely  minute  grev  foci  : 
(?)  a  few  tubercles  in  kid- 
neys.     T.B.   numerous  in 
liver  and  bone  marrow. 
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List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  Origin. 
INTRAVENOUS    INOCULATIONS.— co?!<t'/(  itcd. 
Dose:  01  Milligramme. 


No. 

\fi.    VII  U.!* 

Source  of 
L^uiture, 

No.  of 
jtiaoDit. 

Initijil 
Weight 
in 

Grammes 

jp  in£ii 
Weight 
m 

Grammes 

B.  XI. 

Rabbit  66 

162 

2,820 

2,130 

B.  XII. 

Original 
material 

283 

1,310 

1,020 

B.  XIII. 

Rabbit  116. 

279 

1,720 

1,020 

B.  XIV. 

Original 
material 

248 

880 

700 

B.  XV. 

Original 
material 

284 

1,340 

1,050 

B.  XVI. 

Original 
material 

296 

2,220 

1,700 

B.XVII. 

Original 
material 

260 

1,770 

1,420 

B.  XIX. 

Original 
material 

361 

960 

720 

B.  XX. 

Original 
material 

378 

1,020 

750 

B.  XX  r. 

Original 
material 

354 

1,700 

1,130 

B.XXII. 

Original 
material 
(through 
G.P.  1509) 

419 

1,250 

940 

XXIII. 

^  1q  1  n  3j1 
material 

384 

J  ["i^U 

1,240 

B. 

A  Al  V  . 

Original 
material 

392 

1,190 

1,000 

B.XXV. 

Original 
material 

433 

1,170 

900 

B. 
XXVI. 

Original 
material 

517 

1,480 

1,200 

B. 

XXVII. 

t)riginal 
material 
(Diiiphragin' 

501 

1,550 

1,170 

B. 

XXVIII 

Original 
material 

S93 

1,2,50 

950 

15. 
XXIX. 

Original 
material 

906 

1,920 

1,310 

B.  XXX. 

Original 
material 

915 

2,170 

1,320 

Age  and 
Generation  of 
Subculture 
Inoculated. 


22  days 
7th  generation 

20  days 
12th  generation 

20  days 
12th  generation 

19  days 
11th  generation 

21  days 
9th  generation 

21  days 
8th  generation 

20  days 
6th  generation 

20  days 
8th  generation 


20  days 
7th  generation 

18  days 
6th  generation 

20  days 
6th  generation 


20  days 
6th  generation 


20  days 
6th  generation 

20  days 
4th  generation 

20  days 
6th  generation 

21  days 
4th  generation 


21  days 
6th  generation 


20  days 
7th  generation 

20  days 
4th  generation 


Total 
period 
under  cul 
tivation 

.«ince 
isolation. 


Duration 
of 
Life. 


154  days 
275  days 
217  days 
194  dayK 
169  days 
143  days 
94  days 
113  days 


115  days 
91  days 
109  days 


110  days 


110  days 
76  daj-s 

111  days 
56  days 

157  days 


129  days 


83  days 


Result. 


D.  18  days 
D.24  days 
D.20  days 
D.2I  days 
D.  19  days 
D.24  days 
D.  18  days 
D.  19  days 


D.  19  days 
D.  18  days 
D.22  days 


D. 19  days 


D.18  days 


D.22  days 


D.  19  days 


D.20  days 


D.  12  days 


Result  similar  to  that  in 
Rabbit  55.    (Virus  B.  I.) 


D.  12  days 


D.15  days 


The  lungs  were  closely  beset 
with  grey  miliary  tubercles 
with  opaque  centres.  The 
spleen  was  much  enlarged 
and  closely  beset  with 
minute  greyish  white  tuber- 
cles. The  liver  showed 
numerous  similar  but 
smaller  foci.  There  were 
scattered  grey  tubercles  in 
each  kidney,  some  with 
opaque  centres.  The  bron- 
chial, portal  and  iliac  glands 
contained  caseous  foci. 

General  tuberculosis,  very 
similar  to  that  in  Rabbit 
361. 


General  tuberculoi-is :  lungs 
closely  beset  with  miliary 
tubercles  causing  complete 
consolidation  of  the  anterior 
lobes  :  liver  and  spleen  beset 
with  minute  tubercles ; 
numerous  grey  tubercles 
with  opaque  centres  in  each 
kidney.  The  bronch.ial. 
portal,  and  coeliac  glands 
showed  caseous  tubercles  in 
the  cortex  ;  the  inguinal  and 
axillary  glands  caseous  foci. 

General  tuberculosis  similar 
to  that  in  Rabbit  361  :  nu- 
merous minnte  tubercles  on 
the  endocardium  and  under 
the  pericardium  of  the  right 
ventricle. 


Gereral  tuberculosis  similar 
to  that  in  Rabbit  361 
(Virus  B.  XIX.). 


Numerous  small  grey  tubercles 
in  the  lungs;  spleen  en- 
larged, coniained  numerous 
minute  grey  points  ;  there 
were  numerous  minute  grey 
points  in  the  liver,  and 
also  numerous  psorosperm 
nodules  ;  there  were  a  few 
tubercles  in  the  kidneys, 
and  a  few  caseous  foci  in 
the  bronchial  glands. 

General  tuberculosis,  similar 
to  that  in  Rabbit  893. 

General  tuberculosis  of  the 
usual  type. 
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LIST  OF  RABBITS  INOCULATED  WITH  CULTURE  OF  TUBERCLE  BACILLI 

OF  BOVINE  ORIGIN. 

INTRAPERITONEAL  INOCULATIONS. 
 Dose:  10  MilligraTninp.  


No.  of 
Virus. 


Source  of 
Culture 


No.  of 
Rabbit. 


Initial 
Weight 
in 

Grammes 


Final 
Weight 
in 

(iramnies 


Cow  40  137 


V  I'lg  Hi 

.  Heifer  60 


li.  If. 


a.  111. 


B.  V. 


B.  vr. 


158 
120 


\  Calf  m 


Calf  -214 


Original 
material 


G.P.  711 

Original 
material 


Original 
material 
(through 
G.P.  1015) 


148 
149 
•235 
236 
134 
205 
143 
144 
131 
180 


1,140 


1,050 


1,000 
850 


181 
413 


2,790 
990 
1,790 
590 
1,1.50 
3,170 
1,740 
1,700 
1,010 
2,900 


1,070 
720 


A^e  and  Gener 
ation  of  Culture 
Inoculated. 


Toial 
period 
under 
Cultiva- 
tion s-ince 
Isolation. 


Duration 
of 
Life.  * 


21  days 
18th  generation 


20  days 
10th  generation 

20  days 
9tli  generation 


2,500 
1,600 


2,000 

900 
1,120  I 

470  j 

900 
2,050 
1,200 
1,320 

820 
1,700. 


20  days  I 
8th  generation  '  ^"^^  days 


20  days  _  j  4-20  days 
16th  generation 


1,840^ 
1,340 


640  days 


360  days 
357  dajs 


20  days 
)th  generation 


r).31  days 


D.  62  days 


D.  IS  days 


227  days 


20  days 
22nd  generation 

20  days 
5,h  generation 

21  days 

3i  d  generation 


575  days 
371  days 
154  days 


20  days 
6th  generation  248  days'^ 


20  days 
14th  generation 
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D.  17  days 
D.  16  days 
D.21 days 
D.  13  days 
D.  14  days 
D.21  days 
D.  22  days 
D.  18  days 
D.  15  days 
D.61  days 


D.  19  days 
D.  15  days 


llEsui/r. 


UnienLuni  gieatly  thickened, 
retracted  and  easeating. 
Parietal  and  visceral  peii- 
toneum  profusely  covered 
with  small  caseous  tuljercle.-. 
Spleen  and  kidneys  beset 
w  ith  nuliary  tubercles  ;  liver 
substance  speckled  with 
minute  grey  points.  Lungs 
very  clostdy  beset  with 
oiiacjue  miliary  tul  ercles,  the 
cej)halic  lobes  being  <|uite 
solid.  Mostof  thelyniphatic 
glands  showed  caseous  tuber- 
cles. 

General  tuberculosis.  The 
inoculation  was  partly  sub- 
cutaneous. 

Omentum  thickened, retracted 
and  ad\anced  in  caseation. 
Parietal  and  visceral  peii'o- 
neuiii  profusely  covered  with 
ininule  grey  tubercles,  nicst 
numerous  on  the  mefentery 
meso-coloD,  and  diaphragm. 
Spleen  swollen,  lieset  with 
minute  opaque  points.  Liver 
infiltrated  with  grey  foci. 
Both  kidneys  showed  in  the 
cortex  a  small  nn  mber  of  grf  y 
tubercles.  The  lungs  con- 
tained moderately  numerous 
miliary  easeating  tubercles. 
The  bronchial  glands  were 
enlarc'ed  and  easeating  ;  tie 
portal  and  lumbar  gland.s 
shov  ed  caseous  foci. 

Result  similar  to  that  in 
j    Rabbit  120. 

Ditto. 


-Vs  in  Halibit  120,  but  tuber- 
cles mucli  sniallei-  in  size. 


Result   similar    to    that  in 
Rabbit  120. 


1« 


encral  tuberculosis. 


As  in  Rabbit  134. 

In  the  subcutaneous  ti.'sufsof 
the  abdominal  wall  there  was 
a  large  softened  caseous  tu- 
mour, with  fibrous  walls.  'J  he 
omentum  was  gieatly  thick- 
ened and  composed  of  dense 
fibro-caseous  masses.  The 
parietal  and  visceral  perito- 
ne)im  showed  fairly  numer- 
ous discrete  caseous  luidules 
ranging  in  size  from  a  millet 
seed  to  a  wheat  grain.  The 
spleen  and  liver  contained  a 
few  yellowish  tubercles.  The 
kidneys  conta-ned  fairly 
numerous  ca-  eating  nodules. 
The  lungs  were  large  and 
filled  with  yellow  caseons 
masses.  All  the  lym])hat  c 
glands  were  atlected,  and 
there  were  caseous  nodules 
in  the  wall  of  the  intestine. 

General  tuberculosis  similar 
to  that  in  Rabbit  190. 

Omentum  thickened  and  in  a 
state  of  early  caseation  ; 
numerous  minute  tubercles 
on  parietal  and  visceral  peri- 
toneum ;  small  masses  of 
gelatinous  material  in  peri- 
toneal eavitj'  ;  spleen  en- 
larged, no  tubercles  seen ; 
numerous  extremel3-  minute 
grey  foci  in  liver  :  the  kid- 
neys showed  fairly  numer- 
I  us,  the  lungs  very  numerous 
minute  gre}'  tubercless 
Thora(  ic  and  poital  gland, 
showed  eailv  ca^iention. 
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List  of  Eabbits  Inoculated  with  Cultuee  of  Tubercle  Bacilli  of  Bovine  Origin— con^iwMei. 

Intraperitoneal  Inoculations— con^mwec/. 
Dose:  I'D  Milligramme. 


No.  of 
Virus. 


B.  VI. 

cont. 


B.VII. 


B.  VIII. 


B.  IX. 


B.  X 


Source  of 
Culture. 


Original 
material 
(through 
G.P.  1015) 


G.P.  1017 

Original 
material 


Original 
material 


Original 
material 


Original 
material 
(through 
G.P.  1070) 


No.  of 
Rabbit. 


415 


/  175 
l  176 


228 


253 


256 
206 

207 
306 


\  348 


270 


Initial 

Weight 
in 

Grammes 


1,290 


2,250 
2,530 


1,170 


3,370 

830 
3,420 

2,470 
1,800 


2,130 


2,190 


6S0 


Final 
Weight 
in 

Grammes 


1,080 


1,6001 
1,630/ 

920 


2,270 1 

690  j 
2,160 

1,580 
1,120 


1,380 


1,850 


620/ 


Age  and  Gener- 
ation of  Culture 
Inoculated. 


Total 
period 
under 
Cultiva- 
tion since 
Isolation. 


Duration 
of 
Life. 


20  days 
14th  generation 


20  days 
6th  generation 


20  days 
8th  generation 


21  days 
18th  generation 


416  days 


247  days 


301  days 


321  days 


12th"generation  clays 


21  days 
15th  generation 


21  days 
17th  generation 


20  days 
13th  generation 


347  days 


385  days 


295  day.-i^ 


D.21  days 


D.  17  days 
D.  19  daises 

D.  98  days 


D.20days 

D.  16  days 
D.24  days 

D.22days 
D.27  days 


D.  16  days 


D.  19  days 


D. 38  days 


Result. 


General  tuberculosis :  spleen 
enlarged,  but  no  tubercles 
visible.  ■  Numerous  minute 
tubercles  in  liver,  kidnej's, 
and  lungs. 

General  tuberculo.'is  resem- 
bling that  in  Rabbit  120. 
(Virus  B.  II.). 

Small  ulcerated  cavity  in  wall 
of  abdomen, containing  casao 
pus  :  left  inguinal  gland 
caseous  throughout.  Omen- 
tum thickened,  composed 
of  parasitic  cysts  and  creamy 
yellow  caseated  tissue. 
Fairly  numerous  yellow 
tubercles  on  parietal  peri- 
toneum, mesentery  and 
meso-colon,  and  scattered 
caseous  nodules  on  surface 
of  intestines.  In  wall  of 
ccecuin  were  several  groups 
of  nodules  ulcerated  on  the 
mucous  surface.  The  kid- 
neys were  closely  beset  with 
caseating  nodules.  The 
spleen  showed  a  few  tuber- 
cles on  the  surface  and  two 
or  three  in  the  pulp  ;  the 
liver  a  few  tubercles  on  the 
surface  and  one  caseous 
gritty  nodule  in  the  pulp. 
The  lungs  were  beset  with 
caseating  nodules  and  tuber- 
cles :  in  two  lobes  were 
small  cavities.  The  axillary, 
portal,  mesenteric,  and 
thoracic  lymphatic  glands 
were  tuberculous. 

Result  as  in  Raliliit  120  (Virus 
B.  II.).  Tubercles  very  nu- 
merous on  peritoneum. 

As  above,  but  tubercles  more 
minute. 

Miliary  tuberculosis  of  peri- 
toneum and  lungs  :  extreme- 
ly minute  grey  specks  ia 
liver  and  spleen  ;  kidnej's 
mottled,  no  definite  tuber- 
cles seen. 

Omentum  thickened  ;  parietal 
and  visceral  peritoneum  pro- 
fusely covered  with  minute 
grey  tubercles.  Spleen 
slightly  enlarged,  ?  minute 
grey  points  in  the  pulp.  Liver 
showed  extremely  numerous 
minute  grey  specks  ;  kidney.? 
very  numerous  grey  tuber- 
cles ;  lungs  packed  with 
caseating  tubercles ;  thoracic 
glands  caseous  in  the  cortex. 

Microscopical :  numerous  T.  B. 
in  spleen. 

General  tuberculosis :  tuber- 
cles very  numerous  in  all 
organs  ;  extremely  minute 
in  liver  and  .spleen. 

Numerous  tubeicles  on  pari- 
etal and  visceral  perito- 
neu'n  ;  spleen  large,  beset 
with  grey  foci ;  similar  grey 
foci  in  liver ;  sparsely 
f  cattered  tubercles  in  lungs. 
Kidneys  not  obviously 
afi'ected . 

General  tuberculosis  :  omen- 
tum thickened  and  case- 
ating, but  i)arietal  and 
visceral  peritoneum  only 
slightly  affected  ;  ?  inocula- 
tion not  all  intraperitoneal  ; 
a  few  miliary  tubercles  in 
spleen,  liver  and  kidneys  ; 
lungs  extensively  caseated. 
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List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  Origin — continued. 

Intraperitoneal  Inoculations: — continued. 


Lose :  I'O  Milligramme. 


No.  of 
Virus. 

Source  of 
Culture. 

No.  of 
Kabbit. 

Initial 
Weight 
in 

(  T  Til  111  IllP-- 
V,>  1  (L  lil  111  V> 

Final 
Weight 
in 

J  ranime 

Age  and 
Generation  of 
Subculture 
Inoculated. 

Total 

period 

under 
Cultiva- 
tion since  ' 
Isolation,  j 

Duration 

of 

Life. 

Re.su  lt. 

E.  XI. 

Ilabbit  60 

r  186 
I  187 

2,040 
1,870 

1,.520  1 
1,470  1 

19  days 
7tli  generation 

64  daysj 

D.  17  day> 
D.  17  days 

1  , 

B.xir.] 
( 

Kabbit  98 

Original 
material 

231 

f  281 
282 

1,230 

590 
1,260 

890 

520  \ 
940J 

20  days 
9th  generation 

20  days 
12th  generation 

193  days 
^io  aaj'fe  -j 

D.  25  days 

D.  18  days 
D.  22  days 

i  General  lube  c.ilosis  (similar 
/     to  that  in  Ka'jbit  120,  page 
449j. 

li.  XIII. 

Original 
material 
(through 
Rabbit  1 IG 

/  274 

; 

690 

580  > 

20  days 
12tli  generation 

/ 

217  dayss 

D.  11  days 

Omentum  slightly  thickened  ; 
extremely  minute  grey 
tubercles  on  parietal  and 
visceral  peritoneum  and  in 
lungs  ;  none  dennitely  seen 
in  other  organs. 

i  276 

1,890 

],.320  j 

D.  13  days 

Very  minute  tubercles  on  ti  e 
peritoneum  and  in  all  the 
organs. 

B.  XIV 

Original 
material 

(  243 
'  249 
( 

3,230 
800 

2.020  ( 
600  ) 

19  days 
nth  generation 

194  days  | 

D.  19  days 
D.  18  days 

,  General   tuberculosis  resem- 
bling  that    produced  in 
)     Rabbit  120. 

H.  XV. 

Original 
material 

288 

1,370 

850 

21  days 
9th  generation 

169  days 

D.  13  days 

Omentum  and  peritoneum 
normal  to  the  naked  eye  ; 
minute  tubercles  in  all 
organs  (resembled  an  in- 
travenous inoculation.) 

.  289 

1,630 

1,050 

21  days 
9th  generation 

170  days 

D.  65  days 

Caseous  nodule  in  abdominal 
muscle  ;  inguinal  glands 
partly  caseous  ;  omentum 
thickened  and  caseatin"  ; 
six  caseous  tubercles  on  the 
parietal  peritoneum  and  a 
few  on  the  visceral.  There 
were  yellow  lubercles  in  the 
spleen  and  numerous  opaque 
grey  tubercles  in  the  liver. 
Lungs  packed  with  confluent 
caseating  tuberculous 
masses.  Most  of  the  lym- 
phatic glands  showed  areas 
of  caseation  :  ihe  sternal 
glands  were  caseousthrough- 
out. 

B.  XV] 

Original 
material 

,  299 

1,100 

800  X 

21  days 
8th  generation 

/ 

143  days ' 

D.  26  days 

General  tuberculosis  ;  tuber- 
cles very  numerous  on  the 
peritoneum  and  in  all 
organs.  Almost  all  tlic 
lymphatic  glands  were 
affected. 

\  oUU 

1    1  tUi 

1 , 1  uu 

900  ^ 

D.  74  days 

1 

Caseous  nodule  in  abdominal 
wall.  Omentum  slightly 
thickened.  There  were 
sparsely  scattered  tubercles 
on  the  parietal  and  visceral 
peritoneum.  The  spleen 
siiowed  12  yellow  tubercles  ; 
the  liver  one  opaque  nodule. 
There  were  about  20  caseat- 
ing nodules  in  each  kidney. 
The  lungs  were  closelj'  beset 
with  caseating  nodules. 
Most  of  the  lymphatic 
glands  were  tuberculous. 

K 
XVII. 

Original 
material 

(  202 
1  203 

1.400 
730 

660  \ 

660  j 

20  days 
6th  generation 

94  days  • 

D.  19  days 
D.  27  days 

General  tuberculosis;  tuber- 
cles very  numerous  on  the 
peritoneum  (parietal  and 
visceral)  and  in  all  the 
organs. 

3  L  2 
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List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  or  Bovine  Oniciy—  (-071  fimiea. 

Intraperitoneal  Inoculations. — continued. 
Dose  in  each  ease ;  10  Milligramme. 


No.  of 
Virus. 


B. 
XV  III. 


B.  XIX. 


B  XX 


Source  of 
Culture. 


No.  of 
Rabbit. 


Original 
material 


Original 
maieriiil 


Original 
material 


343 


36<) 


V  473 


375 


376 


B.  XXI. 


B.xxri. 


Original 
material 


Original 
material 
(through 
G.P.  1509). 


3.53 


422 


Initial 
Weight 
in 

Grammes 


1,2.30 


2,050 


1,350 


Final 
Weight 
in 

Grammes 


990 


1,620 


1,270 


1,760 


1,190 


1,420 


1,090 


1,300 , 


850 ; 


1,170 


780 


Age  and  Gener- 
ation of  Culture 
Inoculated. 


21  days 
8th  generation 


20  days 
8tli  generation 


20  days 
13th  generation 


Total 
period 
under 
cultiva- 
tion since 
Isolation 


147  days 


20  days 
7tli  generation 


18  days 
6th  generation 


20  days 
6th  generation 


113  days 


182  days 


Duration 
of 
Life. 


D.  12  days 


D.  19  days 


D.27  days 


115  days 


91  days 


109  days 


15  days 


D. 

\14  days 


D.27  days 


D.21  days 


PosT-Monroi  Hesclts. 


Minute  grey  tubercles  just 
visible  on  mesentery,  nieso- 
colour,and  intestines;  liver 
speckled  with  minute  grey 
points  ;  spleen  enlarged,  no 
tubercles  seen ;  a  few  minute 
grey  tubercles  ia  the  kid- 
neys ;  very  numerous  tuber- 
cles in  the  lungs  ;  bronchial 
and  sternal  glands  showed 
early  caseation.  Microscopi- 
cal ;  T.  B.  numerous  in 
liver,  spleen,  and  lung. 

General  tuberculosis  ;  the 
spleen  was  much  enlarged, 
but  no  tubercles  were  seen  ; 
in  the  other  organs  and  on 
the  peritoneum  tubercles, 
were  very  numerous. 

General  tuberculosis  ;  tuber- 
cles were  verj-  numerous  in 
all  organs ;  the  anterior 
lobes  of  the  lungs  were  con- 
solidated ;  on  the  parietal 
peritoneum  the  tubercles 
were  less  numerous  than 
usual. 

Omentum  slightly  thickened  ; 
numerous  minute  grey  tuber- 
cles ou  the  visceral  periton- 
eum ;  similar  tubercles  on 
the  parietal  peritoneum, 
visible  only  in  the  lum- 
bar regions  and  on  the 
diaphragm ;  numerous  min- 
ute grey  points  in  the 
spleen  (enl  irged)  and  liver  ; 
no  tubercles  visible  in  the 
kidneys  ;  lungs  packed  with 
minute  grey  tubercles  ; 
sternal  glands  completely 
caseous,  bronchial  partly  ; 
lumbar  and  iliac  glands- 
cas  ous  in  the  cortex. 

General  tuberculosis  very 
similar  to  that  in  Rabbit 
375  (see  above)  ;  in  this  ani- 
mal, however,  tubercles  were 
just  visible  all  over  the 
parietal  peritoneum  and  in 
the  kidneys. 

General  tuberculosis  clo.sely 
rnsembling  that  in  Kabbit 
306  (page  4o0,  ^■irus  IX.). 

General  tuberculosis  ;  omen- 
tum thickened,  caseating 
and  adherent  to  liver  ;  from 
the  under-surface  of  the 
liver  a  band  of  caseating 
tissue  extended  to  the  brim 
of  the  pelvis  ;  this  was  ad- 
herent to  the  large  intestine  : 
there  were  numerous  tuber- 
cles on  the  parietal  and 
visceral  peritoneum,  con- 
fluent on  the  meso-colon. 
No  tubercles  were  seen  in 
the  liver  and  spleen.  There 
were  about  half-a-dozen 
tubercles  in  each  kidney. 
The  lungs  contained  numer- 
ous miliary  caseous  tuber- 
cles. Many  lymphatic 
glands  were  tuberculous. 
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List  on  ixai>bits  i^socuLATED  with  Culture  of  Tubercle  Bacilli  of  Bovine  Origin — cvntinwd. 

Intraperitoneal  Inoculations — continued. 
Dose  in  each  case  :  TO  Milligramme. 


No.  of 
ViruB. 

Source  of 
Culture. 

No.  of 
Itabbit. 

Initial 
Weight 
in 

( irammes 

Final 
Weight 
in 

Granmie« 

Age  and  Gener- 
ation of  Gulture 
Inoculated. 

Total 
Period 
under 
cultiva- 
tion since 
Isolation. 

Duration 
of 
Life. 

Post-mortem  Result.s. 

1'.. 
XXII. 

cunt. 

Original 
material 
(tlirougli 
G.P.  15U9). 

417 

2,000 

1,32(1 

20  days 
Oih  generation 

109  days 

D.lOl  days 

Caseous  nodule  in  sub- 
cutaneous tissues  and 
caseous  patch  in  muscle 
wall.  Omentum  not 
thickened,  contained  one 
caseous  nodule  size  of  split 
pea  and  a  few  small  yellow- 
ish-white tubercles.  There 
were  a  few  caseous  tubercles 
on  the  mesentery,  serous 
surface  of  colon  and  parietal 
peritoneum  near  left  ki.Iney. 
In  the  wall  of  the  co'cuin 
there  was  a  prominent 
disc-shajied  caseous  nodule, 
1  '5  cm.  in  diameter,  show- 
ing on  the  mucous  surface 
a  deep  crateriform  ulcer 
Willi  raised  thickened 
margins.  Liver  and  spleen 
normal  on  section.  Kidneys 
very  clost^iy  beset  with 
caseatiog  nodules.  Lungs 
enlarged  and  heavy,  ti.ssue 
extensively  replaced  by 
caseating  nodulcs  and 
iriegular  c  seous  masses. 
Bronchial  portal,  and  cojliac 
glands  contained  caseous 
foci ;  the  left  iliac  and 
mesenteric  glands  showed 
patches  of  caseation;  se  veral 
colic  glands  were  caseous 
throughout. 

r, 

XXIII. 

Oiiginal 
material 

382 

2,570 

2,110 

20  days 
6th  generation 

110  days 

D.  12  days 

Omentum  slightly  thickened  ; 
extremely  minute  grey 
points  on  parietal  autl 
visceral  fieritoiieum.  Spleen 
enlarged  :  no  tubercles  seen. 
Liver  showed  numerous 
minute  grey  points.  There 
were  some  doubtful  con- 
gested foci  in  the  kidneys 
and  numerous  barely  visible 
grey  points  in  the  lungs. 
Lympliatic  glands  appeared 
normal. 

Microscopical  :  numerous  T.B. 
in  liver  and  spleen,  a  small 
number  in  the  lung,  none  in 
tlie  kidneys. 

1!. 
XXIV. 

Original 
material 

888 

2,620 

1,770 

20  days 
6th  generation 

110  days 

D.  18  days 

General  tulierculosis :  tuber- 
cles very  numerous  on  the 
peritoneum  and  in  all 
organs  ;  many  lymphatic 
glands  allected. 

1!. 
XXV. 

Original 
material 

4:?(i 

1,830 

1,400 

20  days 
4th  generati  ,in 

70  days 

D  24  days 

General  tuberculosis  ;  tuber- 
cles very  numerous  on  the 
peritoneum  and  in  all 
orgaiis  ;  caseous  foci  in 
mesenteric,  iliac,  and  bron- 
chial glands  ;  sternal  glands 
caseous  throughout. 

B. 
XXVI. 

Original 
nviterial 

j'  51."i 
!tOO 

2.703 
1,.").30 

1,820 
1,(120 

20  days 
6th  generation 

14  days 
13Dh  generation 

111  days 
308  days 

1).  22  days 
D.  18  days 

General  tuberculosis  of  the 
}             usual  type. 

1!. 

XXV 11. 

Original 
inateiiiil 

f  409 
i  500 

2.290 
1,400 

1,670 

970 

\      21  days 
J  4thgeneration 

56  days  j 

D.  21  days 
D.  18  days 

1 
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List  uf  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovixe  ORiGis—co7itinued. 

Intraperitoneal  Inoculations — continued. 


Dose  in  each  case :  I'O  Milligramme. 


[  No.  of 
^Virus. 

Source  of 
Culture. 

No.  of 
Rabbit. 

Initial 
Weight 
in 

Final 
Weight 
in 

Age  and  Gener- 
ation of  Culture 
Inoculated. 

Total 
Period 

under 
cultiva- 

Duration 
of 
Life. 

Post-mortem  Results. 

Grammes 

Grammes 

tion  since 
Isolation. 

XXVIII 

Original 
material 

894 

1,430 

1,050 

21  days 
6th  generation 

137  d  lys 

D.  12  days 

General  tuberculosis ;  there 
were  numerous  extremely 
minute  tubercles  on  the 
peritoneum  and  in  all  the 
organs. 

B. 

xxix. 

Ori  cf  i  nfl  1 

material 

908 

1  650 

1,180 

20  days 
7th  generation 

129  days 

D.  50  days 

There  was  a  small  caseous 
nodule  in  the  subcutaneous 
tissues  and  a  large  caseous 
mass  in  the  muscle  wall  of 
the  abdomen  ;  the  omentum 
was  moderately  thickened 
and  there  were  only  few 
tubercles  on  the  peritoneum; 
the  spleen  and  kidneys  con- 
tained numerous  tubercles 
and  the  lungs  were  packed 
with  coalescing  caseating 
nodules. 

B. 
XXX. 

Qriginal 
material 

916 

2,650 

2,250 

20  days 
4th  generation 

83  ilays 

D.  63  days 

Geasral  tuberculosis;  there 
was  a  caseous  nodule  in  the 
wall  of  the  ccecum,  ulcer- 
ated on  the  mucous  sur- 
face (inoculation  therefore 
partly  intracoecal). 
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List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  Ob.igiis— continued. 

Intraperitoneal  Inoculations — continued. 


Dose :  01  Milligramme. 


No.  of 
Virus. 

Source  of 
Culture. 

No.  of 
Rabbit. 

Initial 
Weight 
in 

Grammes 

Final 
Weight 
in 

i^Graninies 

Age  and 
Generation  of 
Subculture 
Inoculated. 

Total 
jieriod 
under 
Cultiva- 
tion since 
Isolation. 

Duration 
of 
Life. 

Post-mortem  Results. 

B.  I. 

Cow  40 

112 

1,070 

840 

21  days 
IStli  geueratiori 

591  days 

D.  31  dayi 

Omentum  retracted,  tiiickened 
and   ca=eating.  Niuuerous 
tubercles  on  the  serous  sur- 
face of  the  large  intestine, 
on  rhe  mesentery  and  meso- 
colon and  on  the  peritoneal 
surface  of  the  diapliiagm  , 
less     numerous     on  the 
parietal     peritoneum  end 
serous     surfaces     of  the 
small   intestine,  liver  and 
spleen.    The  liver  substance 
showed  numerous  grey  foci. 
There  were  numerous  cas- 
eous tubercles  in  tlie  spleen 
pul]i  and  in  the  cortex  of 
each   kidney.     The  lurgs 
were  jiacked  with  caseating 
miliary  tubercles,  the  cep- 
halic loljes  lieiiig  folid.  All 
the    lymphatic    glands  in 
the   body  sliowed  ca.seous 
nodules  or  foci. 

r..  nr. 

Original 
Material. 

105 

65( 

620 

18  days 
8th  generation 

455  days 

D.  25  day^ 

Result  as  in  Itabbit  112. 

i:.  IV. 

Original 
material. 

117 

i 

950 

1,(00 

20  days 
14  th  generation 

409  days 

D.  40  days 

Result    similar    to    that  in 
Rabbit  1 12,  but  visceial  and 
parietal    peritoneum  moie 
severely  afitcted. 

r.,  IV 

Original 
Material. 

]  19(5 
837 

580 
1,770 

520 
1,030 

30  days 
22nd  generation 

20  days 
irt'i  generation 

575  daj"s 
1,0012  clays 

D.  15  days 

n    iy  \  ,l„_,f, 

u.  days 

Omentum  retracted  and  slightly 
thickened  ;  the  ]i<M  ietal  peri- 
toneum showed  a  few  very 
minute    foci ;     there  wei'e 
fairly     numerous  minute 
tubercles  on  the  mesentery 
and   large  intestine  ;  the 
spleen    and    liver  showed 
numerous      minute  grey 
points  ;  there  ^vere  a  few 
eaily  tubercles  in  tlie  lungs 
and  in  each  kidnej-. 
Microscopical  :  T.B.^mmetous- 
in  liver,  spleen  and  lungs. 

General  tuberculosis 

i>.   V  . 

ij.eiier  ou. 

215 

1 ,050 

1 ,040 

20  days 
lOtli  generation 

418  daj  s 

1  >.  o4  days 

As  in  Raid lit  112. 

(  110 

1,170 

S50 

20  days 
3rd  generation 

91  days 

13.  17  days 

General  tuberculosis  :  tul>er- 
cles  on  parietal  and  visceral 
peritoneum  very  minut*. 

B.  VI. 

G.P.  1014. 

416 

1,370 

1,160 

20  days 
j'  14th  gener- 
ation 

446  days  / 

D.  29  days 

General  tuberculosis  :  tuber- 
cles    numerous    on  peri- 
toneum, in  liver  and  lungs, 
not  so  numerous  in  sjdeen 
and  kidneys. 

.  414 

1,500 

1,050 

D.  36  days 

General  tuberculosis. 

B  VI [. 

,G.r.  1017. 

174 

1,960 

1,630 

20  days 
6th  generation 

247  days 

D.  81  days 

Omentum  not  thickened  c  on- 
tained a  few  pin-head  sized 
tubercles:  lungsand  kidneys, 
severely  tuberculous :  spleen 
normal:   liver?  a  few  tu- 
bercles :  disc  like  caseatiiig 
nodule  1  cm.  in  diameter  in 
wall  of  coecum  ulcerated  on 
the  mucous  surface  (?  inocu- 
lation into  cavity  of  large 
intestine). 

Original 
.material. 

227 

900 

790 

20  days 
8th  generation 

306  days 

D.  14  days 

Omentum  slightly  thickened 
fairly  numerous  tubercles 
on  parietal  and  visceral  peri- 
toneum :    caseous  focus  in 
a  portal  gland  :  no  visible 
lesions  in  large  organs,  but 
T.B.  found  in  lungs,  liver 
and  spleen. 

456 

List  of  Kabeits  Tnoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  Gmoiy—cnnfinued. 

Intraperitoneal  Inoculations — continued. 


Dose:  01  Milligramme. 


No.  of 
Vims. 

Source  of 
Culture. 

No.  of 
Rabbit. 

Initial 
Weight 
in 

r4rammes 

Final 
AVeight 
in 

rirammes 

Age  and 
(Jeneration  of 
Subculture 
Inocalated. 

Total 
period 
under 

Cultiva- 
tion sine© 

Isolation 

Duration 
of 
Life. 

Po.ST  mortem  Result.s. 

B.  VII  r. 

Original 
materia'. 

255 

580 

520 

21  days 
8th  generation 

321  days 

D.21  days 

A  few  minute  tubercles  on  the 
parietal  and  visceral  peri- 
toneum ;    very  numerous 
still  smaller  points  on  the 
mesentery,  meso-colon  and 
diaphragm  ;  liver  and  spleen 
infiltrated  with  minute  grey 
foci  ;  fairly  numerous  tuber- 
cles in  the  kidneys  ;  numer- 
ous small  tubercles  in  the 
lungs  which  showed  patches 
of  collapse  ;  sternal  glands 
caseous. 

K.  TX. 

G.P.  1069. 

211 

1,280 

1,050 

20  days 
11th  genei  ation 

249  days 

D.  30  days 

General    tuberculosis  as  in 
Rabbit  112  (page  455). 

U.  X. 

Original 
material 
(through 
G.P.  1070). 

268 

2,150 

1,400 

20  days 
13th  generation 

295  days 

D.20days 

General  Tuberculo.sis  :  tuber- 
cles numerous  on  periton- 
eum, in   spleen,  liver  and 
lungs,  sparsely  scattered  in 
the  kidneys. 

B.  XI. 

Ral)1jit 

66 
(original 
material). 

/  184 
185 

2,790 
2,170 

1,850 
1,660 

20  days 
'  7tli  gen- 
eration 

/ 

164  days 

(  ^• 

28  days 

D. 

days 

Omentum     thickened  and 
caseating.      Parietal  and 
visceral    peritoneum  pro- 
fusely covered  with  little 
whitish  tubercles.  Miliary 
tuberculosis       of  liver, 
spleen,  kidneys  and  lungs  ; 
lungs  partly  consolidated. 
Ventral  mediastinal  glands 
caseous  throughout.  Cas- 
eous   foci    in  bronchial, 
portal,    lumltar    and  iliac 
glands.      Slight  tubercu- 
losis of  pleura. 

B.  Xll.i 

1 

Kal)l)it 
98. 

Origiral 
material. 

230 
280 

910 
780 

920 
570 

20  days 
9th  generation 

20  days 
12lh  generation 

193  days 
275  days 

D.40days 
D.  19  days 

As  in  Rabbit  112,  but  tuber- 
cles not  so   numerous  in 
spleen. 

General    tuberculosis    as  ia 
Rabbit  255  (Virus  B  VIII.). 

B.  XIIT. 

Original 
material 
(through 
Rahhit  116). 

278 

L480 

1,030 

20  days 
12th  generation 

217  days 

D. 38  days 

General  Tuberculosis  ;  omen- 
tum very  thickened  :  tuber- 
cles   very     numerous  on 
peritoneum,  in  Sj  leen,  kid- 
neys an<l  lungs  ;    in  liver 
there  were  a  few  doubtful 
grey  points. 

Microscopical:  numerous T.B. 
in  liver. 

H.  XIV. 

0]  iginal 
material. 

/  247 
\  250 

850 
810 

730 

800 

\  19  dars  lUh 
/  generation 

194  days 

/ 

27  days 
D. 

\  38  days 

Omentum  retracted.  Sparsely 
scattered     tubercles  on 
parietal  peritoneum  ;  more 
numerous  on  large  intestine, 
mesentery  and  diaphragm. 
Lungs  packed  with  miliary 
tubercles  ;  numerous  grey 
tubercles  in    kidneys  and 
very  numerous  grey  foci  in 
liver  and  spleen  (enlarged). 

B.  XV. 

Original 
material. 

285 

1,280 

910 

21  days  - 
9th  generation 

169  days 

D. 

109  days. 

Caseous  ulcer  in  abdominal 
wall,  nearest  glands  caseous. 
Omentum  contained  a  few 
discrete  tubercles.  Spleen 
and  liver  normal.  There 
were  numerous  nodules  in 
each   kidney.     The  lungs 
were  enlarged  and  almost 
entirely  composed  of  masses 
of    caseating  tuberculous 
tissue  ;    many  lymphatic 
glands  affected. 
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List  of  Rabbits  Inoculated  with  Cui/riritE  of  Tubeucle  Bacilli  of  Bovine  Okicin — continued. 

Intrapekitoneal  Inoculations. — continued. 


Dose  01  Milligramme. 


No.  of 
Virus. 

Source  (if 
Cultuic. 

Numl)  vr 

of 
Kal.liit. 

Initial 
Weigiit 
ill 

( irammes. 

Final 
Weight 
in 

(jramnies. 

Age  anil 
( ieneratioii  of 
Suliculture 
Inoeulated. 

Total 
jieriod 
under 
Cultiva- 
tion. 

Duration 
of  Life. 

]'( JS'I'  -  M  O I  ;T  K  M  1 1  IvS  I'  LTS. 

15.  XVI. 

Original 
nialurial. 

•29.3 

l,99(t 

1,5.50 

21  days 
Stli  generation 

1 43  days 

0.27  days 

Omentum  thiekened  ami  cas- 
eous.      Scattered  greyish 
white  tubercles  on  parietal 
lieritoneum,  more  numerous 
on    mc-entery,  mesocolon 
and  colon.     There  were  a 
few  tubercles  in  the  spleen 
and    kidneys  ;  numerous 
tubercles  in  the  liver  and 
lungs.     Most  of  the  lyni- 
]ihatic  glands  were  tuber- 
culous. 

KXVil. 

Oiigiiial 
material. 

•2(il 

1,.").3() 

1,070 

20  .lays 
tilli  generation 

94  days 

I).  35  days 

ticneral   tuberculosis  :  tuber- 
cles very  numerous  on  peri- 
toneum and  in  all  organs. 

i;. 

X  V 11  [. 

<  )rit;in;il 
Miatei ial. 

3-1 -t 

1 080 

920 

21  da>s 
8ili  generation 

147  days 

1).26  days 

(ieneral  tuberculosis;  numer- 
ous tubercles  on  peritoneum 
and  in  all  the  organs  ;  many 
1\  mphatic  glands  atl'ected. 

15.  XIX. 

Original 
material. 

474 

1-200 

940 

20  days 
13l1i  generation 

182  days 

I).65ilays 

General   tuberculosis,  inocu- 
lation paitly  subcutaneous. 

IJ.  XX. 

Original 
material. 

.377 

1370 

11(50 

20  days 
7th  generation 

1 15  days 

D.2I  days 

General  tuberculosis  ;  minute 
grey  tubercles  on  parietal 
and  visceral  peritoneum,  in 
spleen  and  liver  ;  a  few  min- 
ute grey  ttiberclc-;  in  each 
kidney  ;  lungs  contained 
moderate  number  of  grey 
tubercles      with  caseous 
centres.      Gaseous  foci  in 
superficial  lymphatic  glands, 
lumbar,    iliac,  mesenteric, 
portal  and  bronchial  ;  ster- 
nal glands  partly  caseous. 

i;.  XXI. 

Oiiginal 
maVerial. 

3.J0 

1570 

1030 

18  days 
6tli  generation 

91  days 

1).21  days 

General  tuberculosis  ;  tuber- 
cles very  numerous  on  peri- 
toneum, in  spleen  (enlarged), 
liver  atid    lungs,    not  so 
numerous  in  kidneys  ;  most 
of   the    IytiH)hatic  glands 
were  atl'ei  ted. 

B  \  X 11 . 

Original 
material, 
(through 
G.P.  1009). 

4-20 

13o0 

1 100 

20  days 
Gill  generation 

109  days 

I).  28  days 

(ieneral   tuberculosis  ;  fimen- 
tum  considerably  thickened  ; 
numerous      tubercles  on 
parietal  and    visceral  peri- 
toneum, in  liver  and  lungs  ; 
the  spleen  ai)peared  normal  ; 
the  kidneys  contained  a  few 
small  ojiaijue  tubercles  ;  all 
the  deep  lymphatic  glands 
were  atlected,  tlie  sternal 
glands     being  caseous 
throughout. 

B 

XXIII. 

( )rigiiial 
material. 

1170 

850 

20  da>  s 
Dth  generation 

110  days 

I).  28  days 

General  tuberculosis  ;  tuber- 
cles everywhere  very  numer- 
ous, except   in   the  spleen 
which  contained  one  tubercle 
only  ;    in    the    lungs  the 
tubercles  had  caused  com- 
jilete   consolidation  of  the 
anterior  lobes. 

B. 
XX 

( •rigiiial 
material. 

390 

1740 

1300 

20  ilays 
Gtli  generation 

1 10  days 

D.31  days 

(ieneral  1  ubi  rculosi.s  ;  tuber- 
cb  s  numerous  in  all  organs 
with  the  exception  of  the 
spleen  ;   this  was  enlarged 
and     no     tubercles  were 
visible. 

i;.  x.w. 

Oi'iginal 
material. 

4:;2 

122(1 

950 

20  days 
4ih  gi^neration 

71  days 

D.  23  days 

General  tuberculosis  ;  tuber- 
cles not   so   numerous  on 
parietal  peritoneum. 

XXVI. 

Original 
material. 

1 

.")04 

1.550 

l2tjo 

20  days 
4lh  generation 

56  daj's 

i).27daj's 

General    tuberculosis  of  the 
u.sual  ty[ie. 

3  M 
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Intrai'eeitoneal  Inoculations — continued. 


Dose  01  Milligramme. 


No.  of 
Virus. 

So;irce  of 
Culture. 

No.  of 
Rabbit. 

Initial 
Weight 
in 

Grammes. 

Final 
Weight 
in 

Grammes. 

Age  and 
Generation  of 
Subculture 
Inoculated. 

Total 
period 
under 
Cultiva- 
tion. 

Duration 
of  Life. 

Post-mortem  Results. 

B. 

XXVIII. 

Original 
Material. 

895 

1,350 

950 

21  days 
6th  generation 

137  days 

D.  16  days 

Omentum  thickened  and  cas- 
eating ;  there  were  numerous 
minute  tubercles  on  the 
colon  and  mesentery  and  a 
small  number  ou  the  parietal 
peritoneum  ;  there  were 
moderately  numerous  min- 
ute grey  points  in  the  spleen 
(slightly  enlarged)  and  liver, 
and  an  occasional  minute 
tubercle  in  the  kidneys  ;  the 
lungs  were  crepitant  and 
contaioed  only  sparsely  scat- 
tered tubercles ;  the  sternal 
glands  were  advanced  in 
caseation. 

B. 
XXIX. 

Oiiginal 
Mate  ial. 

907 

1,370 

900 

20  days 
Till  generation 

129  days 

D.23days 

Omentum  moderately  thick, 
advanced  in  caseation  ; 
parietal  and  visceral  peri- 
toneum closely  covered  with 
minute  grey  tubercles,  mod- 
erately numerous  grey  foci 
in  the  liver  and  a  few  in  the 
spleen.  The  kidnejs  con- 
tained sparsely  scattered 
opaque  miliary  tubercles  ; 
the  lungs  were  packed  with 
caseating  tubercles.  The 
ventral  mediastinal  glands 
were  enlarged  and  caseous 
and  most  of  the  other 
lympatic  glands  showed 
caseous  foci. 

B.  XXX. 

Original 
Material. 

917 

1,150 

- 

20  days 
4th  generaion 

S3  days 

D.  6  days 

Coccidiosis  of  the  liver. 
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iNTR.VrERITONEAL  INOCULATIONS  WITH  ClTLTURE  OF  TuBERCLE   BaCILLI  OF  JjOVINE  OrIGIN. 

 Dose  in  each  case :  O'Ol  Milligramme.   


Sou'ce  of 
Culture. 


Ofiyinal 
Material. 


Oi  iniiial 
!Mateii  il. 


Original 
Material. 


B.XXII.  Original 
Material 
(through 
G.P.  1509). 


Original 
Material. 


Originsl 
]\Ialerial. 


Original 
Material. 


Original 
Material 


Origin  il 
Material 
(Diaphragm) 


Initial 
No.  of  Wei<rlit 


liabbit. 


34-2 


3;J7 
363 

47G 

357 

4-23 


387 


in 

( iranimes', 


440 


470 
UlU 

1,150 
760 

1  ,040 


Final 
Weight 
in 

(jraintno?. 


450  / 


1,150 


393 


435 


')16 


50:i 


1,100 


1,170 


1,350 


1,410 


390  \ 
52(J 

9'20 
620 

870 


1,150 


I, GOO 


1,050 


1,010 


970 


Age  and 
Generati'  n  of 
Sul  (Culture 
Inoculated. 


21  days 
8th  generation. 


20  days 
8tli  generation. 


20  days 
I3tli  generation 

18  days 
6tli  generation. 


20  days 
Gth  generation. 


20  days 
6th  generation. 


2(_)  days 
Gth  generation. 


20  days 
4th  generation. 


20  days 
4th  generation. 


21  days 
Gth  generation. 


Total 
period 
under 
Cultiva- 
tion. 


Duration 
of 
Life. 


147  days/ 


113  days 

182  days 
91  days 

109  davs 


1 10  days 


110  days 


'1  dayt 


111  davs 


56  daj'f 


D.25  days 


D.2G  days 


D.  9  days 

D.  7  days 
0.12  days 


D.27davs 


D.42day; 


D.  33  day. 


D.45dav> 


D.30( 


I).  65  days 


PCST-MOKTEM  RESULT.?. 


General  tuberculosis ;  omen- 
tum slightly  thickened  ;  a 
few  minute  tubercles  on  the 
parietal  peritoneum,  fairly 
iiuinerons  on  the  visceral  ; 
liver  and  sjdeeii  (enlai'ged) 
clo.sely  beset  with  minute 
grey  foci  ;  a  few  grey 
tubercles  ju.st  \isible  in  the 
kidneys  ;  numerous  miliary 
caseating  tubercles  in  the 
lungs  ;  abdominal  and 
thoracic  lynijihatic  glands 
tuberculous. 

General  tuberculosis  as  in 
Kabbit  342,  tubercles  rather 
more  numerous  in  the  kid- 
neys. ^ 

Li\er  lilled  with  ]isoros[)erm 
nodules.  Microscopical  : 
numerous  T.  B.  in  a  sternal 
gland,  a  few  in  the  s[>ken 
and  kidney. 

Numerous  [(sorosperm  nodules 
in  the  liver. 

Psorospermosis  of  liver  ;  lungs 
congested  in  patclies  ;  omen- 
tum slightly  thickened. 
Microscopical  :  A  few  T.L>. 
in  lung  and  liver,  numerous 
in  the  spleen. 

General  tuberculosis  ;  omen- 
tum moderately  thickened  ; 
sparsely  scattered  tubercles 
on  the  parietal  peritoneum, 
rather  more  numerous  on 
the  visceral  ;  a  few  minute 
tubercles  in  the  spleen, 
liver  and  kidneys  ;  moder- 
ately numerous  opaque 
miliary  tubercles  in  the 
lungs ;  caseous  foci  in 
abdominal  and  thoracic 
lymphatic  glands. 

General  tuberculosis  :  omen- 
tum thickened  and  case- 
ating ;  sparsely  scattered 
tubercles  on  parietal  peri- 
toneum, rather  more 
numerous  on  mesentery 
and  meso-colon,  moderately 
numerous  tubercles  in 
spleen  (enla'-ged),  liver  and 
kidneys;  lungs  closely  be- 
set with  confluent  caseating 
tubercles,  the  f  mall  anterior 
lobes  being  quite  solid  ; 
almost  all  lymphatic  glands 
were  tuberculous. 

General  tuberculosis :  tubercles 
numerous  in  the  lung->,  less 
numerous  in  the  other 
organs  ;  sparsely  scattered 
on  the  parietal  and  visceral 
peritoneum  ;  abdouiinal  and 
thoracic  lymphatic  glands 
tuberculous. 
General  tuberculosis :  tubercles 
spirsely  scattered  on  the 
parietal  and  visceral  peri- 
toneum, and  in  the  kidneys  ; 
very  numerous  in  the  spleen 
(enlargeil),  liver  and  lungs; 
all  lymphatic  glands  were 
aflected. 

General  tuberculosis  :  tuber- 
cles numerous  in  all  the 
organs  and  fairly  numerous 
ou  the  peritoneum. 

General  tuberculosis  :  omen- 
tum moderately  thickened, 
jiartly  caseou~  ;  numerous 
grey  caseating  tubercles  on 
the  parietal  and  visceral 
peritoneum  ;  there  was  a 
moderate  number  of  tuber- 
cles in  the  liver,  spleen,  and 
kidneys  :  the  lurgs  con- 
taineil  fairly  numerous  ir- 
regular caseous  masses  ;  the 
bronchial  and  iliac  glands 
showed  caseous  loci,  the 
sternal  glands  were  caseous 
throughout  ;   other  lynii)h- 
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LIST  OF  RABBITS  INOCULATED  WITH  CULTURE  OF  TUBERCLE  BACILLI  OF 

BOVINE  ORIGIN, 


SUBCUTANEOUS  IXOCULATIONS. 


Dose:  10  Milligramme. 


No.  of 
Virus. 

Source  of 
Culture. 

No.  of 
Rabbit. 

Initial 

Weight 
in 

Grammes 

Final 
Weight 
in 

Grammes 

Age  and 
Gener.atiou  of 

Culture 
Inocul.ated. 

Total 
period 
under  cul- 
tivation 

since 
isolation. 

Duration 
of 
Life.* 

Result. 

B.  I. 

Cow  40 

136 

1,520 

1,.350 

20  days 
18th  generation 

640  days 

D. 82  days 

Ulcerated  easeoiis  locnl  lesion: 
adjacent  glands  caseous ; 
one  tubercle  in  the  spleen  ; 
none  in  the  liver  :  numerous 
caseating  nodules  in  the 
kidneys ;  lungs  contained 
moderately  numerous  case- 
ous nodules  of  vai  ions  sizes  ; 
caseous  foci  in  the  appendix 
and  lower  end  of  ileum 
(T.B.) 

/  Heifer  66 

125 

810 

700 

M  days 
9th  generation 

357  days 

U.  lo  uaj  s 

General  tuberculosis.  Omen- 
tum thickened  and  casea- 
ting. 

B.  II. 

Calf  134 

s 

'  146 

1,820 

1,700 

20  days 
5th  generation 

227  days 

D.  81  days 

Caseous  ulcer :  neighbouring 
glands  caseous  ;  the  spleen 
showed  one  tubercle  on  the 
surface  and  six  in  the  pulp  ; 
one  caseous  nodule  in  the 
liver  ;  numerous  projecting 
nodules  in  the  kidneys ; 
lungs  very  heavy,  filled 
with  large  solid  caseous 
masses  ;  slight  tuberculosis 
of  pleura  and  diaphragm  ; 
many  lymphatic  glands 
affected. 

\ 

^47 

1,650 

1,450 

• 

D.91  days 

General  tuberculosis  resem- 
bling that  in  Rabbit  146. 

B.  III. 

'  Calf  214 

1 
1 

237 
238 

1,370 
680 

1,090| 
770  J 

20  days 
8th  generation 

147  days 

D.56  days 
D.  63  days 

\  General  tuberculosis  ;  the 
lungs  in  both  cases  were  en- 
larged, extensively  consoli- 

j  dated  and  advanced  in  casea- 

Original 
material 

133 

L420 

1,220 

20  days 
16tli  generation 

459  d.aj's 

D.  112  days 

General  tuberculosis  lungs 
se\'erely  affected,  being 
almost  entirely  composed  of 
caseating  nodules. 

(  Chimpan- 
zee 4 

j"  170 

i  ivi 

2,250 
2,000 

1,.550  1 
1,640  J 

19  days 
3rd  generation 

46  days 

D.74  days 
D.  94  days 

|-  General  tuberculosis. 

B.  IV. 

Chimpan- 
zee 6 

'  241 

1,260 

1,070 

21  days 
3rd  generation 

49  days 

D.77  days 

Large  caseous  abscess  between 
shoulder  blades  :  general 
tuberculosis. 

243 

730 

910 

I) 

D.  62  days 

Local  caseous  ulcer  :  general 
tuberculosis. 

Chimpan- 
1^  zee  8 

322 

1,030 

860 

20  days 
6tli  generation 

84  days 

D. 53  days 

General  tuberculosis. 

,G.P.  711 

,  141 

f 

1,840 

1,790 

20  days 
5th  generation 

371  days 

D.  82  days 

Extensive  tuberculosis  of  the 
lungs  :  numerous  nodules  in 
the  kidnej's  ;  many  lymph- 
atic glands  affected  ;  spleen 
normal ;  some  doubtful  foci 
in  the  liver. 

B.V. 

142 

1,800 

1,450 

D.lOl  days 

Liver  and  spleen  normal  ; 
tuberculosis  of  lungs,  kid- 
nej's,  inguinal,  axillary, 
iliac,  portal  and  bronchial 
glands  ;  slight  tuberculosis 
of  diaphragm  and  pleura. 

^  Heifer  80 

213 

1,370 

1,400 

20  days 
10th  generation 

418  days 

D.  68  days 

General     tuberculosis  ;  all 
organs  and  glands  affected, 
lungs  severely  ;  local  lesion 
very  large,  situated  between 
the  scapulas. 

*  D.  signifies  that  the  animal  died. 


Subcutaneous  lNO(:uLATJoNs~r^y//,//vt«ed 


Dose :  10  Milligramme. 


No.  of 
Vir\is. 

Soiiice  of 
(Culture. 

N\).  c.f 
Hal^bil. 

i 

1 

Initial  i  Final 
Weight  Wei-ht 
in      !  in 
(jramniesjtii  amine 

Age  and 
Generation  of 
j  Culture 
Sj  Inoculated. 

Total 
period 
under  cul 

tivation 
since 

isolation 

Duration 
of 
Life 

Result. 

1  Orij;iiiiil 
inaLcrial 

1 

,  1  m 

1 
1 

! 

520 

480  ^ 

^        21  days 
'  3r(l  generation 

154  daya 

n  9  "i  ii  ■! 

'J')  o<t  y 



General    tuberculosis,  lungs 
chiefly  affected  ;  the  omen- 
tum,   serous     surface  of 
coecum  and  pleura  sho\i'ed 
tuberculous  nodules. 

li.  VI. 

\  132 

1,130 

1,52U 

D.85ilays 

As   in  I'abbit  130  but  more 
severe  tuberculosis  of  (jmen- 
tuiii,  peritoueuiii  and  pleura. 

,G.P.  )(il.-> 

/  1S2 

/ 

I  183 

2,050 
2,270 

1,550  N 
1,880^ 

^        20  ilays 
6th  generation 

248  days 

D.  65  days 
D.  S3  days 

Large  caseous  tumour  between 
scapulfe;   adjacent  glands 
caseous  ;  a  few  tubercles  in 
spleen,   liver  and  kidneys  ; 
lungs  packed  with  caseous 
masses  ;  many  glands  tuLer- 
culous. 

Large  ulcerated  caseous  abs- 
cess over  right  hip  ;  casea- 
tion of  adjacent  glands  ;  one 
tubercle  in  the  spleen  ;  a 
few  in  the  liver  ;  numerous 
nodules   in    the   kidneys  ; 
lungs   extensively  tubercu 
lous  ;  most  of  t lie  lymphatic 
glands  were  affected. 

I!.  VIT. 

G.P.  1(117 

/  177 

J 

\  178 

2,080 
1,180 

1,G90\ 
/■ 

l,17oJ 

20  days 
6th  generation 

247  days 

D. 63  days 
D  81  days 

Caseous  abscess  on  left  dorsum 
ilii  ;  pus  had  burrowed  in 
subcutaneous  tissues  of  left 
groin  and  aljdominal  wall  ; 
six  yellow  tubercles  in  the 
spleen,  and  a  few  in  the 
liver  and  on  the  diaphragm  ; 
numerous  tubercles  in  the 
kidneys  ;  lungs  packed  with 
caseating  masses  ;  almost  all 
lymiihatic  glands  aflected. 

Large  caseous  abscess  in  sub- 
cutaneous tissues  of  left 
lumbar  region  :  tuberculosis 
of  nearest  glands,  kidneys 
and  lungs  severely  aflected  ; 
one  tubercle  in  spleen  ; 
liver  normal. 

i:.  \  111 

Original 
matt  rial 

(  204 
1  2o7 

3,190 
680 

1,770 

I 

77  oj 

21  days 
18th  generation 

321  days 

D.  89  days 
D.  22  days 

General  tuberculosis  :  all  or- 
gans affected,  lungs  seveielj'. 

Large  area  of  extiavasated 
blood  in  left  groin  (death 
jiossibly  the   result  of  an 
injury);  there  was  a  caseous 
ulcer  in  abdoniiiial  wall  and 
a  few  caseous  tubercles  in 
inguinal  and  iliac  glands 

U. 

c;.i'.  1009 

/  209 

1,350 

1,050 

20  days 
11th  generation 

249  days 

D.38dayi- 

Firm  caseous  mass  on  left  side 
of  neck  ;  adjacent  glands 
caseous ;  numerous  tubercles 
in  all  organs  :  iunes  packed 
with    coalescing  "^caseating 
tubercles  ;    all  lymphatic 
glands  affected. 

,  210 

1,370 

1,200^ 

D.45  days 

General    tuberculosis  ;  local 
lesion    between    scapuhe  ; 
tubercles  in  spleen  ana  liver 
few    in     number  ;  fairly 
numerous  miliary  tubercles 
in  the  kidne3's  ;  'lungs  filled 
with      confluent  caseous 
tubercles. 

I!.  X 

(Iri-iiial 
iiiatei'ial 
(t  luoii^ili 
G.P.  1070) 

1  209 
1 271 

2,050 
820 

1,270  1 
720  J 

20  days 
13tli  generation 

295  days 

D.97  days 
D.64  days 

General     tuberculosis ;  all 
glands  and  organs  aftected, 
lungs  severely,  being  almost 
complete!}^  caseous. 

Tuberculosis  :    no  tubercles 
seen  in  spleen  and   liver  ; 
lungs  packed  with  coales- 
cing    caseating     nodules ; 
numerous  caseating  nodules 
in  the  kidneys. 

m 

Subcutaneous  Inoculation's  —continued. 


Dose:  I'O  Milligramme. 


No.  of 
Virus. 

Source  of 
Culture. 

No.  of 
Rabbit. 

Initial 
Weight 
in 

Grammes 

Final 
Weight 
in 

Grammes 

Age  and  (iener- 
ation  of  Culture 
Inoculated. 

Total 
period 
under 
cultivation 

Duration 
of 
Life. 

Post-mortem  Results. 

B.  XL 

Raljbit  66 

J 

I 

/  163 

1,600 

1,640 

22  days 
7th  generation 

154  days 

D.  55  days 

Very    large     local     lesion  ; 
numerous    nodules    in  all 
organs  ;    lungs  practically 
caseous    throughout  ;  all 
lymphatic  glands  affected. 

'  18S 

2,.520 

1,650 

19  day.s 
7th  generation 

164  days 

D.  67  days 

General  tuberculosis  ;  lungs 
severely     affected,  being 
filled  with  coalescing  case- 
ous nodules. 

B.  xir. 

Rabbit  89 

'  232 

1,020 

780  ^ 

20  days 
9th  generation 

193  days 

D.  42  days 

General    tuberculosis ;  local 
lesion  on  left  scapula;  tuber- 
cles few  in  liver  and  spleen. 

,  233 

900 

82  J 

D.  80  days 

General   tuberculosis  ;  veiy 
numerous   nodules  in  the 
lungs  and  kidnej's  ;  a  small 
number  in  the  spleen  and 
liver. 

B.  XIII. 

Original 
material 
(through 
Rabbit  116). 

r'  275 

720 

640 

,20  days-12th 
'  generation 

217  days 

D.  45  days 

Large  firm  caseous  tumour  at 
seat  of  inoculation :  neigh- 
boui  ing  glands  enlarged  and 
caseous  :     spleen  normal  ; 
liver,  numerous  psoro.sperm 
nodules,  no  tubercles.  The 
kidneys  contained  a  small 
number  of  caseating  nodules. 
The  lungs  were  pinkish  and 
crepitant,    and  contained 
fairl}'    numerous  caseating 
nodules  ranging  from  a  pin's 
head  to  a  pea. 

I  277 

1,370 

1,180 

/ 

D.  44  days 

Caseous  ulcer  :  nearest  glands 
caseous  :    spleen  and  liver 
normal  :   the  kidneys  con- 
tained altogether  four  small 
tubercles  :   the  lungs  were 
not  severely  affected  ;  they 
contained  fairly  numerous 
caseating  nodules  ranging 
in  size  from  a  pin's  head  to 
a  split  pea.    There  was  a 
large  flattened  cavity  with 
a  yellow  lining  in  the  sub- 
cutaneous tissues  around  the 
left  thorax,  extending  from 
the  vertebral    column  to 
the  costal   cartilages  {not 
tuberculous). 

B.  XIV. 

Original 
material. 

246 
,  251 

1,880 
690 

1,250 
1,020 

• 

^19  days-Uth 
generation 

194  days 

D.  86  days 
D.  89  days 

General  tuberculosis  of  the 
usual  type. 

Tuberculous  :  liver  and  jioital 
glands  were  normal  :  the 
spleen  contained  two  yellow 
caseous    tubercles :  there 
were  numerous  nodules  in 
the  kidneys  :  the  li;ngs  were 
extensively    caseated,  the 
anterior  lobes  being  quite 
solid. 

- 

B.  XV. 

Original 
material. 

/  207 
\  290 

1,260 
1,300 

1,120 
900 

^  21  days-9th 
'  generation 

169  days 

D.  69  days 
D.  58  days 

Local  ulcer :   nearest  glands 
caseous  :   spleen  normal :  a 
few  doubtful   tubercles  in 
the  liver  :  numerous  miliary 
tubercles  in  the  kidneys : 
lungs  severely  affected,  the 
tissue  being  extensively  re- 
placed by  caseating  tuber- 
culous   tissue  ;  thoracic, 
lumbar   and  iliac  glands 
slightly  affected. 

General   tuberculosis  :  some 
doubtful  points  were  seen  in 
the  liver  in  which  no  T.B, 
were  found. 

1 
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Subcutaneous  Inoculations — contimiea. 
Dose :  TO  Milligramme. 


No.  of 
Virus. 

Source  of 
Culture. 

No.  of 
Rabbit. 

Initial 
Weight 
in 

Grammes 

Final 
Weight 
in 

(irammes 

Age  and  Gener 
ation  of  Culture 
Inoculated. 

Total 
period 
under 
cultivatioi 

Duration 
of 
Life.* 

Post-mortem  Results. 

B.  xvr. 

Original 
material. 

298 

1,450 

1,230 

21  days 
8th  generation 

143  days 

D.  52  days 

Tuberculosis    of    all  organs 
except    the    liver :  lungs 
closely  beset  with  coalescing 
caseating     nodules  ;  thor- 
acic,   portal    and  mesen- 
teric glands  showed  a  few 
caseous  foci. 

B. 
X  V  1  [. 

Original 
material. 

f  264 
,  265 

1,020 
560 

850 
750 

) 

,  20  days -6th 
'  generation 

94  days 

D.  67  days 

Tl     y 0  (la \TQ 
X.J.    t^j  iIcIVb 

General  tuberculosis  :  lungs 
and      kidneys  severely 
affected. 

B. 
XVI[[. 

Original 
material. 

341 

f 

1,030 

1,200 

21  day.? 
8tli  generation 

147  days 

D.  62  days 

General  tuberculosis  ;  lungs 
very    closely    beset  with 
caseating  nodules. 

1 

I  336 

1,010 

1,130 

K.  79  daj's 
(cl.ying)" 

Tuberculosis    of    all  organs 
except  liver,  which  appeared 
normal  :     lungs  severely 
affected. 

15. 
XIX. 

( )riginal 
material. 

358 

2,070 

1,700 

20  days 
8tii  generation 

113  days 

D.  75  days 

Tuberculosis    of    all  oigans 
except  liver  :  there  were  a 
few  tubercles  in  the  spleen  : 
very  numerous  nodules  in 
kidneys    an<l    lungs  ;  ab- 
dominal  lymphatic  glands 
normal,    thoracic  slightly 
affected. 

B.  \X. 

Original 
material. 

374 

2,200 

1,560 

20  days 
7lli  generation 

115  days 

D.  73  days 

General     tuberculosis  :  all 
organs     affected,  lungs 
severely. 

h. 

X.KI. 

Origiiinl 
material. 

J 
1 

364 

880 

740 

18  days 
6Lh  gitieration 

91  .lays 

D.  70  Jays 

General  tuberculosis. 

,  350 

1,880 

1,350 

24  days 
4th  generation 

117  days 

L).  79  days 

Tuberculosis    of    all  organs 
except  liver  ;   spleen  only 
sligluly  affected  ,  contained 
3  yellow  tubercles. 

B. 
XXII. 

Original 
material 
(ti.r.  1,309) 

418 

1,650 

1.180 

20  days 
6th  generation 

109  days 

D.  79  days 

(ieneral  tuberculosis,  similar 
to    that    in    Raljbit  350 
(Virus  XXI.). 

B. 
XXIII. 

( )riginal 
material. 

383 

1,850 

1,120 

20  days 
6tli  generation 

110  days 

D.  19  days 

General  tuberculosis  :  lungs 
extensively  consolidated 
and  advanced  in  caseation. 

H. 
XXIV. 

Original 
material. 

389 

1,740 

1,420 

20  days 
6th  generation 

110  days 

D.  81  days 

General  tuberculosis  ;  tuber- 
cles in  all  tlie  organs,  very 
numerous  in  the  kidneys 
and   causing  almost  com- 
plete  consolidation  of  the 
lungs. 

B. 
XXV. 

Original 
nuiterial. 

431 

1,490 

1,350 

20  days 
4th  generation 

71  days 

D.  86  daj's 

({eneral   tuberculosis  ;  lungs 
very    closely    beset  with 
caseating  nodules. 

K  signifies  that  the  animal  was  killed. 
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Subcutaneous  Inoculations — continued. 


Dose :  10  Milligramme. 


No.  of 
Virus. 

Source  of 
Culture. 

No.  of 
Rabbit. 

Initial 
Weight 
in 

GJrammes. 

Final 
Weight 
ia 

Grammes. 

Age  and  Gener- 
ation of  Culture 
Inoculated. 

Total 
period 
under 
cultivation 

Duration 
of 
Life. 

POST-MOKTEM  HE.SULT.S. 

B. 

xxvri. 

Original 
inaturial. 

503 

1,330 

890 

21  days 
4th  generation 

56  days 

D.  114  days 

Ulcerated,  caseous  tumour. 
1^  X  1  X  i.  Adjacent 
glands  enlarged  and  caseous. 
Other  lymphatic  glands 
were  only  slightly  aflecced, 
containing  discrete  caseous 
tubercles.  The  spleen  was 
normal.  There  was  one 
tubercle  in  the  liver,  and  a 
few  miliary  grey  tubercles 
in  each  kidney.  The  lungs 
were  less  severely  affected 
than  usual,  and  showed  a 
considerable  amount  of 
pinkish  crepitant  tissue  ; 
thev  contained,  however, 
fairly  numerous  miliary 
caseous  tubercles,  here  and 
there  aggregated  into  small 
groups,  and  a  few  larger 
caseous  nodule*:. 

B. 

XXV 11] 

Original 
material. 

897 

1,170 

1,050 

21  dajs 
6th  generation 

137  days 

D.  4  days 

Coccidiosis  of  liver. 

B. 
XXIX. 

Original 
material. 

909 

1,450 

1,370 

20  days 
7tli  generation 

129  days 

D.  81  days 

Large  caseous  abscess  with  a 
small  ulcer  on  the  surface  ; 
adjacent  glands  enlarged 
and  caseous  ;  lungs  and 
kidneys  closely  tilled  with 
caseating  nodules  and  tu- 
bercles. Moderately  nu- 
merous miliary  tubercles  in 
the  spleen  and  numerous 
grey  points  in  tlie  liver. 
Thoracic  glands  caseous. 
Numerous  caseous  nodules 
in  coecum  and  small  intes- 
tines, some  ulcerated  on  the 
mucous  surface. 

B. 

XXX. 

Original 
material. 

918 

1,720 

l,-250 

20  days 
4th  generation 

83  days 

D  126  days 

Large  caseous  abscess,  the  skin 
over  which  showed  a  small 
opening ;  adjacent  glands 
and  most  of  the  thoracic 
and  abdominal  l'^  mpliatic 
glands  were  tuberculous  ; 
there  were  three  tubercles 
in  the  spleen  and  a  moderate 
number  in  the  kidiiej  s  ;  the 
lungs  were  enlarged  and  con- 
tained large  confluent  ma'ses 
of  caseating  nodules  ;  there 
were  a  few  caseous  tubtrcles 
in  the  thyroid  body  and 
early  tuberculosis  of  the 
right  knee  joint. 
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List  of  Rabbits  Inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  Origin. 
Subcutaneous  Inoculations. — continued. 
Dose :  01  Milligramme. 


Source  of 
(Julture. 


Niiiiilier 

<,f 
Itabbit. 


Initial 
weight 
in 

'_;ranimes. 


Final 
weight 
in 

'ramnies 


Age  and 
( ieneration 
of  Culture 
Inoculated. 


Total 
period 
under  j 
cultivation 
since 
solation.  , 


Duration 
of 
Life. 


Result. 


Cow  44. 


\Cow  40. 


Heifer  GO. 


Original 
material. 


Original 
material. 


(i.P.  711. 


G.P.  1014 


r..  XV,  Original 
Material. 


I  83 


84 


111 


123 


124 


101 


[  102 


87 


120 

r  108 

109 
2S()  , 


1,200 


1,140 


1,120 


8.'i0 


800 


1,060 


2,130 


1,240 


1,140 


'70 


1,310 


1,.')40 


1..')10 


1,400 


1,050 


900 


1,360 


820 


1.440 


1,070 


1 .350 


1,120 


890 
1,050 

850 
1340 


20  days 
3rd  generation 


21  days 
15th  generation 


20  days 
9thgenerat'on 


20  days 
7tli  generation 


20  days 
12th  generation 


20  days 
3rd  generation 

20  days 
3rd  generation 


21  days 
9th  generation 


217  days. 


91  day.s 


357  days 


427  days 


356  days 


330  tlays 


91- days 


169  days 


D. 

105  dayi 


1).  08  day^- 


D. 

113  days 


D. 

137  days 
D.  07  dayi 


K. 

102  days 
(.lying) 

I).  99  day 


D. 

105  days 


day.« 


D. 

107  days 
D.  49  day; 


U.  97  days 


D.  68  day: 


LHcerated  caseous  lesion  ; 
nei;:lilii)U[  ing glands  caseous; 
liver  and  spleen  apparently 
normal  ;  kidneys  showed  a 
moderate  numlier  of  nodules, 
largest  3  m.ni.  in  diameter  ; 
lungs  heset  with  caseous 
n(.dules  and  masses,  the 
cephalic  lol.es  being  exten- 
•sively  caseated.  Bronchial 
and  mediastinal  glands 
sliglitly  affected.  Caseous 
foci  in  portal  and  gastric 
glands  and  slight  tuber 
culosis  of  diaphragm. 


Lungs  exten?ively  caseated. 
The  spleen  contained  three 
caseous  tubercles  ;  tiie  liver 
about  half-a-dozen.  There 
were  numerous  nodules  in 
the  kidneys  and  most  of  the 
lympiuitic  glands  were 
affected. 


General  tuberculosis.  Numer- 
ous tuliercles  in  the  omen- 
tum. 


Result  similar    to    that  in 
Rabbit  S3. 


Inoculation  paitly  intrajieri- 
toneal  ;  omentum  very  thii:k 
and  extensively  caseated  ; 
general  disseminated  tuber- 
culosis. 

Result  similar    to    that  in 
Rabbit  83. 


Ditto,  except  that  spleen  con- 
tained three  yellow  tubercles. 


Result    similar  to 
Rabbit  83. 


that 


Ulcerated  local  lesion  ;  ad- 
jai'cut  glands  caseous  ;  three 
tnbei<'lcs  in  tiie  spleen  and 
a  few  in  the  liver  ;  numerous 
caseating  nodules  in  the 
kidneys  ;  lungs  closely 
packed  with  caseous  tuber- 
cles and  masses  ;  caseous 
foci  in  the  ileum,  a]ipendix 
and  bronchial  glands. 


As  in  Rabbit  83. 


(ieneral  tuberculosis.  Linigs 
severely  affected.  There 
were  a  few  tulercles  in  the 
omentum. 


Result    similar  to    that  in 
Rabbit  s4. 


General  tuberculosis  ;  lungs 
severely  affected  ;  kidneys 
packed  with  tubercles. 


77. 


3  N 
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List  of  PiAbbits  Inoculated  with  Culture  of  Tubercle  Bacilli  of  Bovine  ORiGia—continueu. 

Subcutaneous  Inoculations — continued. 
Dose  :  O'l  Milligramme. 


Siniice  of 
Culture. 


Original 
materi .  1 


Original 
material 

Original 
material 


Oiiginal 
niatei  ial 


Original 
material 
Original 
material 
(throngli 
G.F.  1£09) 


Original 
material 
(Jriginal 
material 


Original 
material 


Original 
matter 

Original 
material. 


Original 
material. 


No.  of 
Habbit. 


•297 


.340 
.335 
47.5 

491 


3:6 

421 


385 
391 


Initial 
Weight 
in 

hammes 


Final 
Weight 
in 

Urammej 


1,270 


420 
410 
1,200 

2,080 


610 
1,150 


1,270 
1,220 


434  1,030 


5lM 

S98 


2,480 
1,.550 


1,200 


400 
520 
1,030 


2,120 


530 
1,.300 


1,000 
980 


\ge  and  Gener- 
ation of  Sub- 
culture 
Inoculated. 


Total 
period 
under 
cultiva- 
tion. 


21  days 
8th  generation 


21  days 
8th  generation 


20  days 
13th  generation 


21  days 
14th  generation 


18  days 
6th  generation 

20  days 
6th  generation 


20  days 
6th  generation 

20  days 
6th  generation 


1,300 


919  1,550 


1,600 


1,000 


1,650 


20  days 
4th  generation 


20  days 
6th  generation 

21  days 
6th  generation 


20  days 
4th  generation 


143  days 


147  days 
147  days 
182  days 

206  days 


91  days 
109  days 


110  days 
110  days 


Duration 
of 
Life. 


D. 

101  days 


D.  57  days 
D.  66  days 
D.  83  days 

D.  82  days 


D.  18  days 

D. 

113  days 


D.  79  days 
D.  48  days 


n  days 


111  days 


137  days 


83  days 


D.  79  days 


D.  81  days 


D.  70  days 


D.  . 

109  days 


Post-mortem  Result.s. 


Small  local  caseous  ulcer ; 
nearest  glands  enlarged  and 
caseous  ;  spleen  normal ; 
liver  showed  some  doubtful 
foci  (No  T.B.)  ;  there  were 
numerous  caseating  nodules 
in  the  kidneys,  1  to  4  mm. 
in  diameter  :  the  lungs  were 
almost  entirely  solid  and 
replaced  by  caseating  tuber- 
culous tissue  ;  several  lym- 
phatic glands  were  aflTected. 

I  General  tuberculosis  of  the 
j      usual  type. 

General  tuberculosis.  Only 
one  tubercle  in  the  liver. 
Lungs  packed  with  caseat- 
ing nodules. 

Firm  caseous  tumour,  not 
ulcerated.  Adjacent  glands 
casedu".  Nine  caseous 
tubercles  in  spleen.  Liver 
normal.  Numerous  nodules 
in  the  kidneys.  Lungs 
packed  with  caseating  no- 
dules. 

Death  from  psorosperm  disease 
of  the  liver. 

Small  firm  caseous  tumour 
with  a  small  ulcer.  Adja- 
cent glands  caseous.  Liver 
and  spleen  normal.  The 
kidneys  contained  very 
numerous  nodules.  The 
lungs  were  enlarged  and 
composed  practically 
throughout  of  caseating 
tissue.  Most  of  the  lym- 
phatic glands  were  slightly 
aft'ected. 

Generaltuberculosis;  all  organs 
affected  except  the  liver. 

Small  caseous  ulcer  ;  tuber- 
culosis of  neighbouring 
glands  ;  four  yellow  tuber- 
cles in  the  spleen  ;  three 
doub  ful  points  in  the  liver 
(No  T.B.) ;  about  a  dozen 
opaque  miliary  tubercles 
in  each  kidney  ;  numerous 
caseous  miliMry  tubercles  in 
the  lungs,  here  and  there 
confluent.  Abdominal  and 
thoracic  lymphatic  glands 
contained  small  caseous 
foci. 

Large  caseous  abscess  with  a 
sinus  coniDDunicating  exter- 
nally. Adjacent  glands 
caseous.  Peritoneum  and 
omentum  slightly  aft'ected. 
Spleen  normal.  Few  doubt- 
ful points  in  liver.  Numer- 
ous nodules  in  the  kidneys. 
Lungs  packed  with  coales- 
cing caseating  nodules. 

General  tuberculosis ;  lungs 
severely  aft'ected. 

Veiy  large  caseous  tumour 
with  a  slightly  ulcerated 
.'urface  ;  ailjacent  glands 
enlarged  and  caseous  ;  three 
tubercles  in  the  ppleen  ;  a 
few  in  each  kiuney  and 
numerous  caseating  tuber- 
cles in  the  lungs  which  were 
crepitant  ;  thoracic  glands 
enlarged  and  caseous. 

General  tuberculosis  of  the 
usual  type. 
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Subcutaneous  Inoculatiois. 


Dose :  O'Ol  Milligramme. 


No.  of 
Virus. 

Source  of 
Culture. 

No.  of 
Kabbit. 

Initial 
Weight 
in 

Grammes. 

Final 
Wei;,'lit 
in 

Grammes. 

Age  and 
Generation  of 
Sub-culture 
Inoculated. 

Total 
period 
under 
Cultiva- 
tion 

Duration 
of  Life. 

POST-MOKTKM  KeSULTS. 

B. 

XXVI. 

Original 
material. 

614 

1,200 

950 

20  days 
6tli  generation 

111  days 

D. 121days 

On  the  left  side  of  the  abdomen 
there  was  a  caseous  soflenin;; 
tumour,  the  size  of  a  hen's 
e'^g,  the  skin  over  which 
.showed  two  small  ulcers  : 
the  adjacent  inguinal  glands 
and  the  iliac  glands  on  both 
sides  were  caseous  through- 
out ;  the  spleen  contained 
one  minute  tuber(  le.  Tiiere 
were  a  few  doutbfnl  [loints 
in  the  liver  ;  the  kidneys 
contained  fairly  numerous 
caseating  nodules,  larger  in 
the  left  than  in  the  right : 
the  lungs  weie  soft  and 
crepitant,  they  contained  a 
few  irregular  caseous  areas, 
up  to  4  mm.  in  diameter, 
and  a  moderate  number  of 
discrete  caseous  tubercdes  ; 
there  were  numerous  caseous 
"  jterlsucht  "  growtlis  on  the 
parietal  pleura  ;  many  lym- 
phatic glands  contained 
small  caseous  foci. 

ANALYSIS  OF  RESULTS. 


Method  of  Inoculation. 

Dose. 

Numl)er  of 
Rabbits. 

Duration  of 
Life  in  Days. 

Average. 

1-0  mg. 

13 

10  to  21 

14-3 

Intravenous       -       •       -  -| 

0-1  mg. 

47 

11  to  34 

20  3 

1-0  mg. 

53 

11  to  38 

17 -S; 

Intraperitoneal  •      -      -  - 

0-1  mg. 

33 

14  to  40 

22-9 

0-01  mg. 

9 

22  to  65 

35-0' 

1 

1  -0  mg. 

52 

38  to  126 

72-8 

Subcutaneous     -       -       -  ■ 

I 

0-1  mg. 

26 

49  to  137 

87-6 

77. 


m 

A  SERIES  OF  YOUNG  RABBITS  INOCULATED  INTRAPERITONEALLY  WITH 
GR  ADUATED  DOSES  OF  CULTURE  DERIVED  FROM  THE  ORIGINAL  MATERIAL 

OF  VIRUS  B.  IV. 


The  culture  used  was  20  days  old,  22nd  generation  ;  total  period  under  cultivation  since  isolation,  575  days. 


No.  of 
Rabbit. 

Initial 
Weiglit  in 
Graiunies. 

Final 
Weight  in 
Grammes. 

Dose. 

Duration 
of  Life. 

Result. 

196 

580 

520 

1  cc.  of  a  culture 
suspension  esti- 
matc^  to  con- 
tain 0"1  mg.  of 
tubercle  bacilli 

Died. 

15  days 

Omentum  slightly  thickened,  a  few 
minute  grey  foci  on  parietal  peri- 
toneum, similar  but  more  numerous 
foci  on  large  intestine  and  mesentery, 
extremely  minute  grey  specks  in 
liver  and  spleen,  ?a  few  in  each 
kidney.  T.B.  numerous  in  liver, 
spleen  and  lung. 

197 

640 

640 

1  cc.  of  a  1  in 
10  dilution 
of  above  sus- 
pension 

Died. 

22  days 

Omentum  slightly  thickened  and  casea- 
ting,  moderate  number  of  pearly 
tubercles  on  parietal  and  visceral 
peritoneum,  numerous  whitish  tuber- 
cles in  liver  and  spleen, a  few  tubercles 
in  each  kidney,  moderate  number  of 
caseating  tubercles  in  lungs,  many 
lymphatic  glands  affected. 

198 

550 

550 

1  cc.  of  a  1  in 
100  dilution 

Died. 

27  days 

As  in  Rabbit  197,  but  tubercles  not  so 
numerous  on  peritoneum  and  in  the 
spleen. 

Omentum  thickened  and  caseous, 
numerous  opaque  tubercles  on  vis- 
ceral peritoneum  and  mesentery, 
none  on  parietal  peritoneum,  a  few 
tubercles  ou  the  kidneys,  numerous 
in  liver  and  spleen,  lung-j  extensively 
caseated,  all  glands  affected. 

199 

680 

650 

1  cc.  of  a  1  in 
1,000  dilution 

Died. 

47  days 

■200 

560 

470 

1  cc.  of  a  1  in 
10,000  dilution 

Died. 

40  days 

Omentum  slightly  thickened,  moderate 
number  of  tubercles  on  mesentery, 
and  )ueso-colon,  more  numerous  on 
diaphragm,  fairly  numerous  tuber- 
cles in  spleen  and  liver,  a  few  in  the 
kidneys,  numerous  discrete  miliary 
tubercles  in  lungs. 

201 

550 

520 

1  cc.  of  a  1  in 
100,000  dilution 

Died. 

30  days 

Fairly  numerous  tubercles  on  the 
mesentery,  a  few  on  the  meso  colon 
and  in  the  spleen  and  kidneys, 
numerous  greyish  white  specks  in 
liver  (T.B.)  and  sparsely  scattered 
tubercles  in  the  lungs. 

202 

500 

750 

1  cc.  of  a  1  in 

1,000,000  dilu- 
tion 

Died. 

68  days 

ijmentum  very  thick  and  caseous,  a 
few  scattered  tubercles  on  the  visceral 
peritoneum,  none  on  the  parietal,  a 
few  tubercles  in  liver  (T.B.)  and 
kidneys,  numerous  caseous  nodules 
in  spleen.  Lungs  almost  entirely 
solid,  with  yellow  caseous  masses,  all 
Jj'niphatic  glands  affected. 

203 

500 

420 

1  cc.  of  a  1  in 
10,000,000  dilu- 
tion 

Died. 

29  days 

Omentum  retracted  and  thickened,  a 
few  minute  tubercles  on  colon,  meso- 
colon and  diaphragm,  a  few  small 
tubercles  in  spleen  and  liver,  kidneys 
appear  normal,  a  few  small  opaqae 
grey  tubercles  in  the  lungs,  minute 
loci  in  thoracic  glands. 

204 

670 

800 

1  cc.  of  a  1  in 
100,000,0'JO  dilu- 
tion ' 

Died. 

89  days 

General  tuberculosis  ;  omentum  thick- 
ened and  caseating ;  a  few  tubercles 
on  the  mesentery  and  on  the  serous 
surface  of  the  large  intestine ;  none 
on  the  parietal  peritoneum. 

195 

620 

670 

1  cc.  of  a  1  in 
1,00  0,0  0  0,  00  0 
dilution 

Died. 

82  days 

(Jeneral  tuberculosis. 
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A  SERIES  OF  RABBITS  INOCULATED  INTRAPERITONEALLY  WITH 
GRADUATED  DOSES  OF  CULTURE  DERIVED  FROM  HEIFER  80,  VIRUS  B  IV. 


The  culture  used  was  21  days  old,  19th  generation  ;  total  period  under  cultivation  since  isolation,  642  days. 


'  iNuniber  ot 
Rabbit. 


493 


Initial 
Weight  in 
Granniies. 


2,130 


Final  Weight 
in  Grammes. 


1,320 


494 


49.5 


4!)(i 


497 


4flS 


1,950 


2,250 


2.200 


1,S(.H) 


1,380 


1,150 


1,600 


1,830 


Dose 


Duration  of 
Life. 


1  cc.  of  a  culture 
suspension  esti- 
mated to  contain 
9-01  mg.of  tuber- 
cle bacilli 


Died.    63  days 


1  cc.  of  a  1  in  100 
dihition  of  aliove 
suspension 


1  cc.  of  a  1  in 
10,000  dilution 


1  cc.  of  a  1  in 
100,000  <lilution 


1   cc.  of  a  1  in 

1,000,000  dilu- 
tion 

1  cc.  of  a  1  in 

10,000,000  dilu- 
tion 


Died,  lis  days 


Died.    74  davs 


Killed.  118  days 


Killed.  118  days 


Died.    56  days 


Result. 


There  were  caseous  nodules  in  the  sub- 
cutaneous and  muscular  tissues  of  the 
abdominal  wall  :  the  inguinal  glands 
were  caset)us  througliout.  The  omen- 
tum was  greatly  thickened, and  almost 
completely  caseous.  There  were  fairly 
numerous  caseous  tulercles  on  the 
parietal  and  visceral  jjeritoneum.  The 
spleen  was  a  little  enlarged  and  con- 
tained moderately  numerous  yellow 
miliary  tubercles.  The  liver  showed 
miinite  grey  poiuts  (T.B. )  and  the  gall 
bladder  four  small  caseous  nodules 
ulce'ated  internally.  Caseating  no- 
dules were  moderatelj'  numerous  in 
tlie  kidr.eysaud  very  numerous  in  the 
lungs.  The  bronchial  and  mesenteric 
glands  were  partly,  the  sternal  glands 
completely,  caseons.  The  portal  and 
axillaiy  glands  contained  pin-head 
sized  caseous  tubercles. 

General  tuberculosis;  the  rmentuni 
showed  caseous  tubercles  alorg  the 
free  margin  ;  there  were  two  or  three 
caseous  tubercles  on  the  parietal  ami 
visceral  peritoneum.  Lungs  con- 
tained innnerous  caseous  nodules  and 
masses  ;  liver  normal  :  sjdecn  and 
kidneys  contained  moderately  numer- 
ous caseous  nodules. 

Omentum  retracted,  showed  along  free 
margin  irregular  reddish-grey  masses 
beset  with  caseous  foci,  and  nearer  the 
stomach  discrete  tubercles.  There 
were  two  tubercles  on  the  parietal 
])eritoneum,  and  sparsely  scattered 
miliary  tubercles  on  the  mesentery 
and  visceral  peritoneum.  The  spleen 
contained  a  moderate  number  of  yel- 
low caseous  tubercles  ;  the  kidne5'S  a 
few  caseating  tubercles  \\p  to  2  mm. 
There  were  a  few  opaque  grey  miliary 
tulercles  in  the  liver  (no  'I'.B.  found), 
and  luimerous  irregular  (aseous  no- 
dules, varying  much  in  size,  in  the 
lungR.  The  bronchial  glaiuls  were 
])artly,  the  sternal  glands  completely, 
caseous.  All  other  lymjihatic  glands 
showed  caseation  to  i-ome  extent. 

General  tuberculosis  ;  numemus  large 
caseous  nodules  in  omentum,  and  a 
few  caseous  tubercles  on  peritoneum  ; 
liver  and  spleen  normal ;  a  few  tuber- 
cles in  the  kidneys  :  numerous  caseous 
tubercles  and  nodules  in  the  lungs. 


Organs  and  glands   free   from  tul^er- 
culosis. 


.Abscess  on  right  side  of  jaw  and  neck. 
Lungs  congested.  No  sign  of  tuber- 
culosis in  any  organ  or  gland. 


INOCULATION  EXPERIMENTS  ON  GUINEA-PIGS. 


i 
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INOCULATION  EXPERIMENTS  ON  GUINEA-PIGS. 


Since  the  experimental  work  at  Walpole  began  nearly 
2,U00  guinea-pigs  have  been  inoculated  with  tuberculous 
material  of  bovine  origin. 

The  great  majority  of  these  have  been  inoculated  with 
emulsions  of  tuberculous  tissues,  or  with  tuberculous 
milk,  either  to  confirm  the  naked  eye  diagnosis  of  a  lesion 
or  to  test  for  the  presence  of  the  tubercle  bacillus.  Many 
guinea-pigs  have  been  inoculated  to  keep  a  strain  living 
in  the  tissiies  of  an  animal  for  the  purpose  subsec(uently  of 
obtaining  a  culture,  should  for  any  reason  the  direct 
cultures  fail. 

Besides  these  a  special  series  of  guinea-pigs  has  been 
inoculated  with  culture  from  thirty  different  viruses,  the 
dose  in  each  case  being  O'l  mg. 

All  the  viruses  possess  high  virulence  for  the  guinea-pig 


and  are  capable  of  setting  up  in  them  fatal  general 
tuberculosis,  even  when  inoculated  in  excessively  minute 
doses. 

The  appearance  and  distribution  of  the  lesions  vary 
with  the  duration  of  life  of  the  animal  and  are  determined 
to  a  large  extent  by  the  number  of  bacilli  inoculated  and 
the  mode  of  injection. 

With  large  doses  of  bacilli  the  duration  of  life  is  shorter 
and  the  tuberculous  process  more  acute  than  when  small 
doses  are  employed.  Also  animals  inoculated  intra- 
peritoneally  die  sooner  than  those  inoculated  subcu- 
taneously  when  the  dose  of  the  infecting  agent  is  large  ; 
with  very  small  doses  animals  inoculated  intraperitoneally 
often  live  as  long  as,  or  longer  than,  those  inoculated 
suboutaneously  with  the  same  dose. 


GENERAL  DESCRIPTION  OP  LESIONS  PRODUCED. 


Subcutaneous  Inoculations. 
IVith  GuUun. 

Forty-one  guinea-pigs  have  been  inoculated  sub- 
cutaneously  in  the  wall  of  the  abdomen  (between  the 
umbilicus  and  pubis)  with  culture  from  thirty  different 
viruses,  each  animal  receivmg  0"1  mg. 

Two  of  these  died  prematurely  in  1  and  10  da3's 
respectively  ;  the  others  died  of  general  tuberculosis 
in  periods  varying  from  29  to  74  days. 

The  following  is  a  description  of  the  lesions  which  are 
found  on  post-mortem  examination  :  there  is  invariably  an 
ulcer  at  the  seat  of  inoculation  :  this  may  be  shallow  and 
show  no  caseation  except  under  the  margins,  or  may 
I\ave  a  thick  caseous  base,  the  floor  of  which  is  covered 
by  a.  dry  caseous  scab. 

The  superficial  inguinal,  the  iliac  and  the  sternal 
glands  are  enlarged  and  usually  caseous  throughout ;  the 
axillary,  bronchial  and  portal  glands  are  generally  partly 
caseous,  but,  if  the  animal  has  lived  some  time,  may  be 
entirely  converted  into  caseous  substance  ;  other  glands 
of  the  body  are  usually  affected,  containing  caseous 
nodules  of  various  sizes. 

The  spleen  is  enlarged  and  shows  its  substance  closely 
packed  with  coalescing  caseating  tubercles,  or  exten- 
sively replaced,  chiefly  around  the  margins  and  on  the 
convex  surface,  by  firm  yellowish  white  necrotic  tissue  ; 
the  organ  is  rarely  adherent  to  the  abdominal  wall. 

The  liver  in  early  cases  is  normal  in  size  and  mottled  with 
irregular  canary-yellow  patches  and  greyish  foci  of 
necrosis  ;  in  animals  which  have  lived  longer  periods  the 
liver  shows  some  degree  of  enlargement  and  the  surface 
may  be  irregular  ;  the  tissue  is  paler  and  firmer  than 
normal,  and  the  necrotic  j^atches  large  and  often  of  an 
olive  green  colour. 

The  lungs  are  usually  crepitant,  but  may  show  patches 
of  collapse  :  they  contain  a  varying  number  of  discrete 
caseating  tubercles,  ranging  from  1  to  2  mm.  in  chameter  ; 
in  several  cases  the  pleural  cavities  have  been  foimd  filled 
with  fluid,  and  the  lung  tissue  almost  completely  collapsed 
and  consolidated. 

The  kidneys  are  not  very  susceptible  to  tuberculosis, 
and  when  affected  show  usually  one  or  two  miliary  tuber- 
cles only. 

The  suprarenal  bodies  may  occasionally  contain  tuber- 
cles. The  lymphoid  follicles  in  the  ciecum  are  frequently 
caseous.  Tubercles  are  sometimes  found  on  the  pleura 
and  in  the  heart,  in  the  latter  case  generally  under  the 
pericardium. 

]Vith  Tissue  Emulsions. 
The  duration  of  life  of  guinea-pigs  that  have  died  of 
tuberculosis  after  subcutaneous  inoculation  of  emulsions 
of  tuberculous  tissues  has  varied  from  27  to  146  days. 


The  type  of  disease  produced  by  the  inoculation  of 
tissue  emulsions  is  the  same,  when  the  duration  of  life 
is  the  same,  as  that  produced  by  the  inoculation  of  cul- 
ture. 

In  guinea-pigs  that  have  lived  a  long  time,  three  months 
or  more,  the  organs  and  glands  may  present  rather  un- 
usual appearances. 

The  spleen  sometimes  attains  enormous  dimensions,  and 
may  be  necrotic  almost  throughout,  or  firm  dark  red,  and 
present  very  few  necrotic  areas  ;  in  a  few  instances  death 
was  apparently  caused  by  spontaneous  ruptm'e  of  the 
organ  and  haemorrhage  into  the  peritoneal  cavity  ;  in  one 
case  the  substance  of  the  spleen  was  riddled  with  thin- 
walled  cavities  containing  thin  canary-yellow  mucoid 
pus  ;  calcareous  particles  have  frequently  been  detected 
in  the  necrotic  areas. 

The  liver  in  chronic  cases  often  becomes  very  greath- 
enlarged,  and  undergoes  pronoimced  fatty  and  fibroid 
changes ;  in  these  cases  the  surface  is  very  irregular, 
the  substance  is  yellowish  and  sometimes  extensively  re- 
placed by  large  greenish  patches  of  necrosis ;  these 
patches  may  break  do-\ra  and  form  cavities  filled  with  ill- 
formed  pus  ;  in  one  case  the  liver  was  so  fatty  that  the 
whole  organ  floated  in  water,  and  in  several  cases  whole 
lobes  have  been  converted  into  a  dense  greyish-white 
fibroid  tissue. 

The  nodules  in  the  lungs  may  soften  and  form  cavities, 
or  coalesce  and  extensively  replace  the  lung  parenchyma 
in  these  cases  the  lung  is  sometimes  found  to  be  adherent 
to  the  chest  wall. 

Lymphatic  glands  may  be  converted  into  thin-walled 
cysts  filled  with  ill-formed  pus,  or  be  composed  of  a  dense 
translucent  fibroid  tissue  containing  small  abscess  cavi- 
ti(>s  or  yellow  points  which  are  sometimes  gritty. 

Intkapebitoneal  Inoculations. 

With  Culfuj-e  and  Tissue  Emulsions. 

The  duration  of  life  of  guinea-pigs  inoculated  intra- 
peritoneally with  0  ■  I  mg.  of  culture  has  varied  from 
10  to  .32  days,  the  average  period  being  18 -8  days.  The 
duration  of  life  of  guinea-pigs  inoculated  intraperitoneally 
with  tissue  emulsions  has  varied  from  8  to  140  days. 

In  guinea-pigs  which  die  in  less  than  14  days,  whether 
inoculated  with  culture  or  emulsions,  the  tuberculosis  pro- 
duced presents  the  following  features.  In  the  muscle  wall 
of  the  abdomen  around  the  site  of  entry  of  the  needle, 
there  is  a  small  3fellow  patch  of  necrosis.  The  omentum 
is  thickened,  contracted  and  composed  of  firm  caseating 
tissue,  which  is  commonly  adherent  to  many  of  the  sur- 
rounding structm-es,  chiefly  to  the  posterior  surface  of 
the  liver  and  the  small  intestines,  and  occasionally  to  the 
floor  of  the  abdomen  and  the  stomach  as  well.  The 
parietal  peritoneum  is  inflamed  and  covered  with  a  thin 
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greyish  speckled  membrane  which  can  be  readily  jjceled 
off.  The  mesentery  is  contracted,  thickened  and  covered 
with  a  membrane  similar  to  that  on  the  peritoneum.  In 
the  peritoneal  cavity  there  is  a  slight  excess  of  fluid,  and 
strands  of  a  fibrinous  exudation  stretch  between  the 
parietal  and  visceral  peritoneum. 

The  spleen  is  enlarged  and  generally  glued  to  the  waU 
of  the  abdomen  ;  the  Malphigian  bodies  are  enlarged,  and 
the  pulp  is  speckled  with  minute  grey  points  which  are 
most  plainly  visible  from  the  surface.  The  Hver  is  beset 
with  numerous  minute  grey  or  yeUowish-grey  foci. 

The  kidneys  are  unaffected. 

The  pleural  cavities  are  filled  with  clear  serous  fluid 
and  the  lungs  are  collapsed  and  often  almost  completely 
consolidated;  in  the  dark  red  hepatised  portions  minute 
grey  points  are  often  seen  under  the  pleura. 

Lymphatic  glands :  the  pyloric,  lumbar  (retro-peri- 
toneal) and  ventral  mediastinal  glands  are  always  more 
severely  affected  than  any  other  glands  and  are  enlarged 
and  in  most  cases  caseous  throughout ;  the  portal  and 
other  abdominal  lymphatic  glands  are  usually  enlarged 
and  caseous  in  the  cortices  only  ;  the  bronchial  glands  are 
slightly  enlarged  and  may  or  may  not  contain  minute 
caseous  foci. 

In  guinea-pigs  which  have  lived  longer  than  14  days 
i.e.,  up  to  three  weeks  or  a  month,  an  eruption  of  minute 
tubercles  is  seen  on  the  parietal  peritoneum,  mesentery 
and  mesocolon  ;  these  are  often  so  numerous  as  to  form 
in  places  a  continuous  uniform  layer ;  occasionally  the 
peritoneum  shows  patches  of  thickening  to  which  various 
structures  may  be  adherent  and  in  the  mesentery  the 
tissues  around  the  vessels  may  be  thickened  and  tuber- 
culous. The  omentum  is  larger  and  more  advanced 
in  caseation  and  is  usually  not  so  universally  adherent 
to  the  surrounding  structures,  as  in  the  more  acute  cases. 

The  spleen  may  or  may  not  be  adherent  to  the  wall  of 
the  abdomen  ;  it  is  moderately  enlarged,  soft  and  shows 
on  section  grey  tubercles  (enlarged  Malphigian  corpuscles) 
which  may  have  opaque  centres  and  be  confluent  around 


the  margins  of  the  organ.  The  foci  in  the  liver  and 
lungs  are  larger  and  tubercles  may  be  found  in  the  kidneys. 
The  pleural  cavities  generally  contain  fluid  but  are 
sometimes  free  from  it.  The  pleura  is  often  covered  with 
an  eruption  of  small  tubercles. 

With  smaller  and  smaller  doses  of  tubercle  bacilli  the 
lesions  in  the  organs  begin  to  resemble  more  and  more 
those  produced  by  subcutaneous  inoculation. 

The  peritoneum  shows  fewer  and  fewer  tubercles  and 
when  very  small  doses  are  administered  is  generally 
not  affected. 

The  omentum  with  moderate  doses  of  bacilh  sometimes 
forms  a  very  large  transverse  lobulated  tumom-,  always 
thickest  near  the  pylorus ;  it  is  smooth  and  yellowish 
externally,  free  from  adhesions  and  composed  of  dense 
fibro-caseous  substance  which  may  show  areas  of  softening. 
With  very  small  doses  the  omentum  contains  discrete 
caseous  nodules  and  translucent  tubercles  or  small  ir- 
regular masses  of  aggregated  nodules. 

Course  of  Infection. 

Two  series  of  nine  guinea-pigs  were  inoculated  subcu- 
taneously  with  culture  with  a  view  to  obtaining  infor- 
mation as  to  the  course  of  infection  after  subcutaneous 
inoculation  of  bovine  tubercle  baciUi. 

The  cultures  used  were  from  Virus  B.  I.  and  Virus  B.  III. 
and  each  guinea-pig  received  O'l  mg. 

In  each  series  seven  guinea-pigs  were  killed  at  intervals 
of  five  days,  the  remaining  two  being  allowed  to  die 
naturally. 

These  experiments  were  carried  out  before  it  was 
known  that  tubercle  bacilli,  when  inoculated  subcu- 
taneously,  are  rapidly  distributed  over  the  body  by  the 
blood  stream. 

The  experiments  are  of  interest  however  as  showing 
the  distribution  of  the  tuberculosis  at  various  periods 
after  subcutaneous  inoculation  and  the  earliest  times  at 
which  lesions  first  become  visible  in  the  different  organ-! 
and  glands.    The  results  are  given  in  two  tables,  pages. 
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LIST  OF  GUINEA-PIGS  INOCULATED  WITH  CULTURE  OF  BOVINE  ORIGIN. 


Dose  in  Each  Case  :  O'l  Milligramme. 


Number 
of 
Virus. 

Number 

Initial 

Final 

Age  anil 
( Jeneration 
of 

Subculture 
inoculated. 

Total 
Period 

Duration  of  Life 
in  days. 

Source  of 
( 'ulture. 

of 

Ciuinea- 
Pi^- 

^Veight 
in 

Grammes. 

Weight 
in 

Vt  ranimes. 

under 
cultivatioi 

since 
Isolation, 

Subeut. 

Intrap. 

Post-mortem 
Results. 

U.  1. 

Cow  44  - 

1  1,046 
I  1,047 
1,122 
I  1,123 

270 
280 
280 
240 

23tl 
200 
270 
18<l 

)  20  days.  3rd 
/  Generation 
1  20  days,  5th 
(  Generation 

207  days 
217  days 
217  aays 

52 
49 

18 
24 

General  Tuberculosis. 
General  Tuberculosis. 
General  Tu))erculosis, 
(ieneral  Tubereulosis, 

Cow  40  - 
Monkey  70 

,  1,205 

1 

\  l,26li 
(     1 ,437 
I  1.43S 

190 

270 
510 
520 

240 

220 
380 
420 

21  day.s, 
'  15th 
)  Generation 
1  20  days,  5th 
1  Generation 

591  days 
91  days 

46 
41 

28 
46 

General  Tuberculosis. 

General  Tuberculosis. 
General  Tuberculosis, 
(ieneral  TulterculosLs. 

B.  II. 

Heifer  66  - 
Calf  131  - 

/  1,2.S1 
\  1,2S2 
1  1,3()7 

301  • 
220 
580 

250 
ISO 
330 

(20  days,  9th 
(  Generation 
1  20  days,  5th 
j  (ieuertition 

357  days 
227  days 

(i.j 
37 

24 
18 

General  Tul)ereulosis. 
(  ieneral  Tubercul.)si.s. 
( Ieneral  Tuberculosis. 
( .eneral  1  uberculosis. 

B.  III. 

Ori.uinal 
Material  - 

1,163 
1  1,II>-1 
'l  (.224 

1.225 

220 
330 
3(10 
260 

240 
160 
250 
170 

\  20  days,  7th 
J  Generation 
1  18  days,  Sth 
/  Generation 

427  days 
455  days 

59 
45 

18 
16 

General  Tuberculosis. 
General  Tuberculosis. 
General  Tuberculosis. 
General  Tuberculosis. 

j;.  IV. 

Orij;inal 
Material  - 

l,04S 
[  1,040 
1  1.124 

1,125 

1,323 
1  1,324 
i  1,3S0 

l,3si 

310 
280 
320 
270 
401 1 
350 
220 

260 
2(.)0 
300 
220 
270 
270 
260 
180 

)  20  days,  9th 
1  (ieneratioii 
(20  days,  12tli 
1  ( Jeneration 
\  20  days,  16th 
/  Generation 
\20  days,  18th 

316  days 
356  days 
450  days 
505  days 

39 
27 

57 

10 
22 
21 
16 

General  Tuberculosis, 
(ieneral  Tuberculosis. 
( General  Tuljerculosis, 
General  Tuberculosis 

(ieneral  Tuberculosis, 
(ieneral  Tuberculosis. 

(tPIk^vmI    I  n  1  leT'.'ii * 

1!.  V. 

Guinea-pig 

711 
(inoculated 
with  original 
material). 

[  1,315 
1  1,316 
1  1,365 
',     1 ,36ti 

220 
320 
420 
420 

250 
270 
380 
320 

1.20  days,  3rd 
(  (ieneration 
)  20  days,  5tli 
j"  Generation 

336  days 
371  days 

42 
47 

20 
31 

(ieneral  Tuberculosis, 
(-ieneral  T uljercul osis . 
(ieneral  Tuberculosis. 
General  Tuberculosis. 

1!.  VI. 

Guinea-pig 

1,014 
(inoc\ilate<l 
with  original 
material). 
( ;uinea-piu 
1,015 
(original 
material). 

i  1,261 
1 ,262 
1  1,263 

I  1,435 
j     1 ,436 

270 
250 
350 

450 
270 

240 
30(» 
250 

270 
270 

•>0  (1hv-s  3ri] 
Generation 

\  20  days,  0th 
1  Generation 

91  days 
248  days 

44 
64 

47 

32 
21  * 

(ieneral  Tuberculosis, 
(ieneral  Tidjerculosis. 
General  Tulierculosis. 

(ieneral  Tubereulosi.-. 
General  Tuberculosis. 

B.  VII. 

Guinea-pig 
1,017 
(origin-al 
material). 

f 

1  1,433 
^  1,434 

450 
280 

37<-> 
2.5(t 

\  20  days,  6t  h 
(  ( ieneration 

247  .lays 

38 

21 

General  Tubereulosis. 
(ieneral  Tuberculosis. 

B.  VIII. 

Original 
^laterial  - 

)  1,501 
1  1,502 

330 
410 

270 
290 

)  21  days,18tli 
1  (feneration 

321  days 

43 

17 

(ieneral  Tuberculosis. 
( ieneral  Tuberculosis. 

B.  IX. 

Original 
Material  - 

f  1.456 
l  1,457 

1)10 
48(1 

400 
310 

\20days,r2tli 
(  Generation 

258  days 

23 
20 

General  Tuberculosis. 
General  Tuberculosis. 

r..  X. 

Guinea-pin 
1,070 
(original 
material). 

j  1,513 

270 
200 

220 
190 

\20days,13tli 
j  OGHGrcition 

295  days 

37 

12 

(ieneral  Tuberculosis. 
General  Tiil.iercul. ).sis. 

B.  XI. 

Babbit  66 
(inoculated 
with 
original 
material). 

1  1.431 

1 

K 

270 
27ii 

23(  1 
22(  1 

1  22  days,  7th 
1  (jeneration 

154  days 

40 

13 

(ieneral  Tuberculosis, 
(ieueial  Tubereulosis. 

B.  XII. 

Original 
^laterial  - 

f     1,5  is 
I  1.51!l 

4vS(i 
350 

280 

y20  day.s  12tl. 
/  Geneiation 

275  days 

46 

17 

(ieneral  Tuberculosis, 
(ieneral  Tuberculosis. 

B.  XI 11. 

Original 
Material 
throuuli 
Babbit  1  li; 

1  1.516 
1  ''^'^ 

28(1 
2,")0 

210 

120  .lays,  12tli 
I  Generation 

217  .lays 

34 

16 

(general  Tuberculosis, 
(ieneral  Tuberculosis. 

B.  XIV. 

Direct 

)  1,4!),S 
(  1.4i)!l 

380 
320 

290 

\  19days,lltli 
j  Generation 

194  days 

29 

17 

(ieneral  Tuberculosi,-. 
(ieneral  Tuberculosis. 

B.  XV. 

Direct 

)  1,52S 
1,  1,52!) 

2.50 
260 

)  21  days,  9tl 
)  Generation 

l(i9  days 

44 

19 

(ieneral  Tuberculosis. 
General  Tuberculosis. 

B.  XM. 

Direct 

(  1,536 
1.  1,537 

500 
700 

390 

■\  21  days,  Sth 
(  Generation 

.•59 

15 

(ieneral  Tuberculosis. 
General  Tul  lercul.isis. 

3  O  2 
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List  of  Guinea-pigs  Inoculated  with  Culture  of  Bovine  Origin — :oiitinutd. 
Dose  in  Each  Case  :  0"1  Milligeamme. 


jj^  UllX  U^^i 

of 
Virus. 

.^on  I'pp 

ot 

Culture. 

INfumber 

Initial  1 

Final 

Age  and 
Generation 
of 

Subculture 
inoculated. 

Total 
Period 

Duration  of  Life 
in  days. 

of 

Guinea- 
pig- 

Weight 
in 

Grammes 

Weight 
in 

Grammes. 

under 
cultivation 

since 
Isolation. 

Subcut. 

Intrap. 

i'o.st-moktem 
Results. 

B.XVII. 

Direct 

r  1,.504 
\  1,505 

320 
320 

230 
280 

]  20  days,  Oth 
j  Generation 

94  days 

39 

18 

General  Tuberculosi.'? 
General  Tuberculosis. 

B. 
XVI  If. 

Original 
material 

/  1,601 
1,602 

1  1,603 

1 

\  1,604 

450 
320 
300 
260 

320 
2.30 
230 
190 

1 

[21  days,8tli 
J  Generation, 

1  21  days,  8th 
J  Generation 

147  days 
147  days 

36 
37 

16 
17 

General  Tuberculosis. 
General  Tuberculosis. 
General  Tuberculosis. 
General  Tuberculosis. 

B.  XIX. 

Original 
material 

(  1,586 
1,587 
1,027 

I  1,628 

1,090 
840 
230 
320 

700 
550 
270 
210 

■1 

[21  days,5lh 
J  Generation 

1  20days,Sth 
J  Generation 

71  days 
113  days 

22 
29 

14 
18 

General  Tuberculosis. 
General  Tuljerculosis. 
General  Tuberculosis. 
General  Tuberculosis. 

B.  XX. 

Original 
material 

(  1,631 
1 

1  1,032 

340 
350 

270 
220 

1  20  days,  7th 
J  Generation 

115  days 

48 

19 

General  Tuliercalosis. 
General  Tuberculosis. 

B.  XXI. 

Original 
material 

(  1,625 
1 

i  1,626 

250 
250 

190 
180 

1  18  days,  Oth 
j  Generation 

91  days 

32 

15 

General  Tuberculos's. 
General  Tuberculosis. 

B. 
XXII. 

Original 
material 
(through 
G.P.  1509.) 

r  1,670 
1 

1   1  671 

550 
470 

290 
350 

1  20  days,  6th 
j  Generation 

109  days 

43 

14 

General  Tuberculosis. 
General  Tuberculosis. 

B. 
XXIII. 

Original 
material 

C  1,650 
1 

t  1,651 

370 
380 

250 
270 

[20  days,  6th 
j  Generation 

1 10  days 

42 

13 

General  Tuberculosis. 
General  Tuberculosis!. 

B. 
XXIV. 

(Original 
material 

r  1,652 
1 

i  1,653 

320 
340 

250 
170 

1  20  days,  Oth 
J  Generation 

110  days 

38 

14 

General  Tuberculosis. 
General  Tuberculosis. 

B. 

XXV. 

Original 
material 

1 

1  1,675 

600 
660 

400 
370 

"1 

[20  days,  4th 
j  Generation 

71  days 

35 

13 

General  Tuberculosis. 
General  Tuberculosis. 

B. 

XXVII. 

Original 
material 

j"  1,746 

— 

300 
290 

1  21  days,  4th 
J  Generation 

56  days 

74 

23 

iX PTiPT'il    \^'\  npvpn  1  rtv:i c 
ctl    JL  Li  Ut^l  U IJ,  iUold* 

General  Tuberculosis. 

B. 

XXVIII 

Original 
material 

J  2,064 
t  2,065 

490 
420 

300 
270 

\21  days,  6th 
j  Generation 

137  days 

74 

12 

General  Tuberculosis. 
General  Tuberculosis. 

B. 

XXIX. 

Original 
material 

C  2,089 
J 

i  2,090 

350 
530 

250 
320 

1  20  days,  7tli 
J  Generation 

129  days 

41 

15 

General  Tuberculosis. 
General  Tuberculosis. 

E.  XXX 

Original 
material 

C  2,087 
i  2,088 

470 
370 

260 
liJO 

I20  days,4tb 
J  Generation 

1 

83  days 

65 

16 

General  Tuberculosis. 
General  Tuberculosis. 
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OUINEA-PIGS    INOCULATED    WITH     ESTIMATED    DOSES   OF  BOVINE 
TUBERCLE  BACILLI  IN  TISSUE  EMULSIONS  AND  IN  MILK. 

The   animals  are   ai-raniied   in  the  order  of  dose. 


Virus. 


Material 
ohtaineil  from 


Pig  8 


Calf  22 


Pis  12- 


Calf  126 


(iuiiica-pigs  996- 
999. 


Calf  102 


Heifer  66 


Heifer  30 


Cow  64,  Milk 


Cow  164,  Milk 


Cow  44,  Milk 


Nninber 
of 

(iuiiiea- 
I'iy- 

1 

Wei- lit 
ill 

1 

NuMiber  of 
1  uberc:le 

Duration  of  Life 
in  Day.s. 

Killed 

or 

1 

XtetoUlL. 

grammes. 

Bacilli. 

In  trap. 

Subcut. 

Died. 

} 

1 

[ 

425 
420 
427 

450 
470 
— 

None  fouiiil 
V      in  the 
1  enuilsioii. 

92 

55 
3.5 

D. 
D. 

D. 

General  Tuberculosis. 
Cieneral  Tuberculosis. 
General  Tuberculosis. 

393 

270 

133 

73 

D. 

General  Tuberculosis. 

394 

280 

133 

57 

1). 

General  Tuberculcsis. 

395 

270 

133 

67 

D. 

General  Tuberculosis. 

602 

170 

900 

18 

]). 

General  Tuberculosis. 

603 

390 

900 

60 

]>. 

General  Tuberculosis. 

604 

310 

900 

68 

1). 

General  Tuberculosis. 

605 

.■no 

900 

71 

D. 

Genera]  Tiiberculosis. 

(i71 

320 

5,000 

63 

D. 

General  Tuberculosis. 

(i72 

420 

5,000 

117 

D. 

General  Tuberculosis. 

(i73 

370 

5,000 

49 

K. 

General  Tuberculosis, 

674 

400 

5,000 

48 

]). 

General  Tuberciilosis. 

/ 

1,025 

300 

5,000 

47 

D. 

General  Tuberculosis. 

l,(i2i; 

270 

5,000 

47 

I). 

Gwieral  Tuberculosis. 

( 

5«2 

210 

5,500 

65 

D. 

General  Tuberculosis. 

.-i83 

230 

5,500 

35 

D. 

General  Tuberculosis. 

584 

230 

5,500 

22 

D. 

General  Tuberculosis. 

585 

210 

5,500 

31 

D. 

General  Tuberculosis. 

r 

634 

300 

9,333 

S8 

D. 

General  Tuberculosis. 

(i35 

300 

9,333 

71 

I). 

General  Tuberculosis. 

636 

260 

9,333 

18 

D. 

•Slight  Tuberculosis. 

\ 

637 

260 

9,333 

40 

D. 

General  Tuberculosis. 

\ 

374 

250 

11,066 

50 

1). 

General  Tuberculosis. 

375 

250 

11,666 

91 

1). 

General  Tuberculosis. 

\ 

377 

300 

11,666 

50 

D. 

General  Tuberculosis. 

808 

160 

50,000 

40 

1). 

(General  Tuberculosis. 

809 

150 

50,000 

17 

1). 

( jenera!  Tuberculosi.s. 

818 

200 

50,000 

37 

I). 

(General  Tuliereulosis. 

I 

SI  9 

140 

50,000 

■>-2 

D. 

General  Tuberculosis. 

/ 

1,106 

220 

50,000 

31 

D. 

General  Tuberculosis. 

1,107 

200 

50,000 

31 

— 

D. 

General  Tuberculosis. 

) 

!,148 

250 

50,000 

28 

D. 

(Teneral  Tulierculosis. 

1,149 

260 

50,000 

07 

I». 

( 'Cneral  Tiibei'culosis. 

1,150 

240 

50,000 

26 

D. 

General  Tuberculosis. 

\ 

1,151 

360 

50,000 

18 

D. 

(General  Tuberculosis. 

r 

754 

160 

53,933 

24 

1). 

( General  Tulierculnsis. 

7.-)5 

140 

53,933 

17 

1). 

Slight  Tuljcrculosis. 

756 

1 30 

.53,933 

13 

D. 

General  Tuberculosis. 

\ 

757 

140 

53,933 

19 

D. 

Gener.il  Tulierculosis. 
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Guinea-pigs  mocuLATED  with  Estimated  Doses  of  Tubeecle  Bacilli  m  Tissue  Emulsions 
•  AND  IN  Milk — continued. 


Virus. 

Material 
obtained  from 

Number 
of 

Guinea- 
pig- 

Weight 
in 

j    Number  of 
1  Tubercle 

Duration  of  Life 
in  Days. 

KiUed 
or 

Kesult. 

grammes. 

I  Bacilli. 

1 

Intrap. 

Subcut, 

Died. 

'  790 

190 

54,000 

32 

D. 



General  Tuberculosis. 

791 

160  . 

54,000 

14 

- 

D. 

Tuberculous  Peritonitis 

I, 

Cow  64,  Milk  - 

800 
801 

140 
150 

54,000 
54,000 

- 

31 
40 

D. 
D. 

General  Tuberculosis. 
General  Tuberculosis 

802 

140 

54,000 

33 

D. 

General  Tuberculosis 

.  803 

150 

54,000 

21 

D. 

General  Tuberculosis. 

IV.  - 

Calf  120  - 

r  667 
1  668 

350 
400 

100,000 
100,000 

52 
140 

— 
- 

D. 
D. 

General  Tuberculosis. 
General  Tuberculosis, 

,  706 

270 

1,000,000 

— 

46 

K. 

General  Tuberculosis. 

707 

200 

1,000,000 

46 

K. 

General  Tuberculosis. 

V.  - 

Original  material 

708 

• 

709 

180 
250 

1,000,000 
1,000,000 

— 
21 

46 

K. 
D. 

General  Tuberculosis. 
General  Tuberculosis. 

710 

180 

1,000,000 

18 

— 

D. 

General  Tuberculosis. 

^  711* 

220 

1,000,000 

30 

— 

D. 

General  Tuberculosis. 

,  503 

290 

1,014,200 

— 

63 

D. 

General  Tuberculosis. 

TV.  - 

Original  material 

504 
j  505 

290 
250 

1,014,200 
1,014,200 

69 

90 

D. 
D. 

General  Tuberculosis.^ 
General  Tuberculosis. 

^  506 

250 

1,014,200 

86 

— 

D. 

General  Tuberculosis. 

[  664 

330 

1,014,386 

— 

52 

D. 

General  Tuberculosis. 

IV.  - 

Calf  120  - 

1  665 

370 

1,014,386 

38 

— 

D. 
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IXOCULATION  EXPERIMENTS  ON  RATS  WITH  TUBERCULOUS  MATERIAL 

OF  BOVINE  ORIGIN. 


With  Tissue  Emulsions. 
Nine  rats  have  been  inoculated  with  tissue  emulsions, 
six  with  the  original  material  of  Virus  B.  V.  and  three 
with  an  emulsion  made  from  the  prescapular  gland  of 
Calf  128  (Virus  B.  I.).  None  of  these  rats  died  of  tuber- 
culosis. One  inoculated  in  the  peritoneal  cavity  showed 
some  small  bodies  (probably  composed  largely  of  inocu- 
lated material)  in  the  omentum  and  on  the  liver,  and  a 
minute  opaque  point  in  an  omental  gland  ;  in  the  others 
nothing  of  a  tuberculous  nature  was  seen  beyond  the 
site  of  inoculation. 

With  Culture. 

Forty  rats  have  been  inoculated,  21  subcutaneously 
and  19  intraperitoneally  with  cultures  of  tubercle  bacilli 
from  Ifi  different  bovine  viruses. 

The  doses  have  varied  considerably.  It  was  at  first 
intended  to  have  a  strictly  comparative  series,  inocu- 
lating each  rat  with  1  "0  mg.  Six  viruses  were  tested  in 
this  way  but  the  results  showed  that  the  dose  was  too  small 
to  produce  a  fatal  infection.  All  the  rats  lived  a  long 
time  and,  l)eyond  a  local  lesion,  were  free  from  naked 
eye  evidence  of  tuberculosis  ;  microscopical  examination, 
however,  showed  the  presence  of  tubercle  bacilli  in  some 
of  the  organs  and  glands. 

Afterwards  no  general  plan  was  followed  with  regard 
to  dosage  ;  usually  what  remained  of  an  emulsion  of 
culture  after  the  inoculation  of  calves  or  rabbits  was 
used  for  inoculating  the  rate.  An  inspection  of  the  list 
fshows  that  a  dose  of  10  mg.  has  been  most  frequently 
employed. 

To  subcutaneous  inoculation  of  tubercle  bacilli  rats 
appear  to  be  very  refractory.  Two  rats  have  died  of 
tuberculosis  after  subcutaneous  inoculation,  but  in  both 
cases  there  was  reason  to  think  that  some  of  the  fluid 
had  been  injected  into  the  peritoneal  cavity  as  well  as 
into  the  .subcutaneous  tissues.  Five  rats  have  died  from 
some  intercurrent  disease  and  two  too  early  for  tuber- 
culosis to  develop.  The  rest  have  been  killed  after  long 
periods,  and.  with  the  exception  of  a  local  lesion,  have 
shown  no  naked  eye  evidence  of  disease  ;  tubercle  bacilli 
have  been  found,  however,  in  some  of  the  organs  and 
glands. 

To  intraperitoneal  inoculation  rats  are  more  susceptible 
and,  when  the  dose  is  sufficiently  large,  the  animals  die  of 
tuberculosis  :  the  smallest  dose  to  produce  a  fatal  infection 
has  been  .5  mg.  One  rat.  No.  56,  inoculated  intraperitone- 
ally, with  10  mg.  of  culture,  was  killed  after  173  days, 
and  showed  no  sign  of  disease.  The  others  died  in 
periods  varying  from  4  to  116  days. 

The  disease  produced  in  rats  by  intraperitoneal  inocula- 
tion differs  in  a  striking  manner  from  that  jjroduced  in 
almost  all  other  species  of  animals. 


The  rat  dies  as  a  result  of  the  multiplication  of  the 
bacilli  in  its  tissues  and  there  is  usually  no  development 
of  the  ordinary  tubercle  so  characteristic  of  the  disease 
in  other  animals.  The  organs  and  glands  always  contain 
numerous  bacilli  and  bacilli  have  sometimes  been  demon- 
strated in  the  blood.  The  spleen  is  greatly  swollen. 
The  lungs  are  fuller  and  firmer  than  normal  and  have  a, 
congested  mottled  appearance.  The  bronchial  glands 
are  often  enlarged,  congested  and  wdematoue.  The  liver 
is  normal  to  the  naked  eye  and  generally  the  kidneys  also. 
In  two  cases  the  kidneys  have  shown  in  the  cortex  numer- 
ous dark  grey  foci,  resembling  small  tubercles,  and  in  one 
the  lungs  were  infiltrated  with  grey  translucent  foci. 

Bacilli  are  disseminated  throughout  the  body  of  the 
rat  very  early  after  inoculation,  and  when  inoculated  into 
the  peritoneal  cavity  in  large  doses  are  absorbed  in 
such  numbers  that  the  resistance  of  the  animal  is  ((uickly 
overcome,  the  organisms  multiplying  in  the  organs  and 
causing  death,  probably  from  toxaemia.  With  small 
non-fatal  doses  the  rat  is  able  to  check  undue  multipli- 
cation and  the  bacilli  reside  in  the  tissues  without  produc- 
ing harmful  effects. 

They  retain  their  vitality  in  the  body  for  long  periods. 
From  Rat  62.  killed  194  days  after  inoculation,  a  culture 
was  obtained  direct  from  the  spleen,  and  a  guinea-pig 
inoculated  with  a  tubercle  from  the  omentum  of  Rat  42, 
killed  268  days  after  inoculation,  developed  tuberculosis. 

To  demonstrate  the  early  dissemination  of  tubercle 
bacilli  in  the  rat,  two  rats  were  inoculatied  each  with 
10  mg.  of  culture  in  the  subcutaneous  tissues  of  the  thigh. 
(It  was  found  on  post-mortem  examination  that  the 
inoculation  was  partly  intermuscular  as  well. ) 

One  of  the  rats  was  killed  24  hours  after  inoculation^ 
the  other  after  48  hours.  In  each  case  a  guinea-pig  was 
inoculated  with  some  of  the  heart's  blood  and  cultures 
were  sown  from  the  blood,  marrow,  and  spleen  pulp. 
(The  medium  used  was  the  egg  mixture  which  has  been 
found  to  be  the  most  reliable  for  raising  cultures  of  the 
tubercle  bacillus.) 

In  the  first  case  the  tubes  sown  from  the  blood  and 
marrow  remained  sterile  ;  one  sown  with  a  small  quantity 
of  spleen  pulp  grew  ten  discrete  colonies  of  tubercle 
bacilli.  The  guinea-pig  inoculated  with  the  blood  (about 
1  c.c.)  was  killed  22  daj's  after  inoculation  and  showed  a 
caseous  tubercle  on  the  peritoneal  ligament  of  the  left 
cornu  of  the  uterus  and  early  caseation  of  the  left  iliac 
glands  with  no  sign  of  disease  elsewhere. 

In  the  second  case  the  tube  inoculated  from  the  spleen 
developed  46  colonies  of  tubercle  bacilli  and  one  of  the 
tubes  sown  with  blood  developed  one  ;  another  tube 
from  the  blood  and  one  from  the  marrow  remained  sterile. 
The  guinea-pig  inoculated  with  the  blood  died  in  14  days 
and  showed  no  evidence  of  tuberculosis. 


77. 


3  r  -2 


484 


LIST  OF  RATS  INOCULATED  WITH  TISSUE  EMULSIONS. 


Virus. 

Source 
of 

Number 
of 
Kat. 

Dose. 

Duration  of  Life. 

Result. 

Emulsion, 

Intrap. 

Sub-cut. 

B  I. 

Calf  12S 

7 

Not 
estimated 

190  days 
(killed) 

In  the  subcutaneous  tissues  of  the  abdominal  wall 
there  was  a  minute  milky  white,  slightly  gritty, 
focus.  All  the  lymphatic  glands  and  the  organs 
were  perfectly  normal  in  appearance. 

Microscopical  examination. — Numerous  T.B.  in  the 
local  lesion  and  in  an  inguinal  gland  ;  no  T.B.  in 
the  lung. 

8 

)) 

52  days 
(killed) 

The  omentum,  not  thickened,  contained  three  small 
dry  wiiitish  flakes.  An  omental  gland,  the  size  of 
a  millet  seed,  showed  in  the  centre  a  minute 
opaque  white  focus.  The  liver  showed  on  the 
surface  an  opaque  whitish  Hake,  3  mm  in  dia- 
meter, and  a  caseous  tubercle,  a  little  larger  than 
a  n.illet  seed,  embedded  in  the  substance  on  the 
anterior  surface.  Other  organs  aud  glands  were 
normal. 

Microscopical  —T.B.  were  found  in  small  number  in 
the  omental  gland,  in  a  splenic  gland,  and  in  the 
nodule  on  the  surfaci',  of  the  liver  ;  T.B.  were 
fairly  numerous  in  a  coeliac  gland  ;  thore  were  no 
T.B.  in  the  spleen  and  a  mesenteric  gland. 

9 

)} 

281  days 
(killed) 

At  seat  of  inoculation  opaque  white,  gritty  tubercle 
smaller  than  a  millet  seed.  There  was  no  sign  of 
disease  elsewhere. 

Microscopical. — Numerous  T.B.  in  local  lesion  and  in 
an  inguinal  gland. 

B.  V. 

Original 
Material 

1 

1,000,000 
T.B. 

213  days 
(killed) 

Chalky  wliite  millet  seed  sized  body  in  liver  substance 
beneath  capsule.  Cephalic  lobe  of  right  lung  con- 
solidated.   No  sign  of  disease  elsewhere. 

Microsooy  ical. — One  T.B.  found  in  liver  nodule. 

9* 

)» 

2 

II 

33  days 
(died) 

In  subcutaneous  tissues  of  right  groin  yellow  nodule, 

filled  with  soft  caseo  pus,  the  size  of  a  wheat  grain. 

Right  lung  in  a  state  of  red  hepatisation.    No  sign 

of  disease  elsewhere. 
Microscopical. — T.B.  numerous  in  local  lesion  and  an 

inguinal  gland  ;  fairly  numerous  in  an  iliac  gland  ; 

none  found  in  the  lung  or  spleen. 

11 

it 

3 

« 

19  days 
(killed) 

In  the  subcutaneous  tissues  near  the  riglit  groin 
there  was  a  collection  of  yellow  easeo-pus,  the  size 
of  a  barley  grain.  All  the  organs  and  lymphatic 
glands  were  perfectly  normal  to  the  naked  eye. 

Microscopical. — T.B.  numerous  in  local  lesion  and 
inguinal  glands  ;  none  found  in  the  spleen. 

»J 

>» 

4 

II 

177  days 
(died) 

The  omentum  contained  a  spherical  yellow  nodule, 
about  2  mm.  in  diameter,  filled  with  thick,  yellow 
pus.  The  right  lung  was  completely  consolidated, 
and  of  a  reddish  colour  ;  it  contained  three  yellow 
nodules  (not  tuberculous)  with  thin  walls  and 
creamy  purulent  contents.  No  sign  of  disease 
elsewhere. 

Microscopical :  Numerous  T.B.  in  omental  nodule  ; 
none  in  the  pus  from  the  lung. 

-»l 

)» 

5 

11 

213  days 
(killed) 

The  omentum  contained  two  yellowish  white  bodies, 
one  the  size  of  a  millet  seed,  the  other  much 
smaller ;  these,  when  crushed  between  ground 
glass  plates,  were  found  to  be  hard  and  chalky  in 
the  centre.  The  cephalic  lobes  and  the  right 
middle  lobe  were  dark  red  and  consolidated  ;  they 
showed  on  section  cavities  (dilated  bronchi)  filled 
with  a  pale  mucinous  fluid  and,  in  one  case,  yellow 
pus.  Other  organs  and  all  lymphatic  glands  were 
normal. 

Microseopical. — A  few  degenerated  tubercle  bacilli 
were  found  in  one  of  the  nodules  in  the  omentum  ; 
no  T.B.  were  found  in  the  mucinous  material  from 
the  lung. 

-9S 

91 

6 

» 

189  days 
(killed) 

Omentum  normal.  In  the  suspensory  ligament  of 
the  liver  there  was  a  hard,  dry,  whitish  body,  the 
size  of  a  wheat  grain,  which,  when  crushed,  was 
perceptibly  gritty.  The  lungs  were  similar  in 
appearance  to  those  of  Rat  5.  Other  organs 
and  all  the  glands  were  normal. 

Microscopical. — A  few  T.B.  were  found  in  the 
nodule  ;  none  in  the  lung. 

XIST  or  RATS  INOCULATED  WITH  CULTURES  OF  TUBERCLE  BACILLI  OF 

BOVINE  ORIGIN. 


Virus. 

Source 
of 

Culture 

Number 
of 
Kat. 

Dose. 

Dunition  of  Life. 

Intrap. 

Subcut. 

B.  I. 

Cow  4U 

39 

1  0  nig. 

•251  days 
(killed) 

40 


B.  IT. 


Pit;  IG 


I-O  mcr. 


15  m<x.  I    54  days 
i  (died)J 


B.  TV 


Heifer  6B 


43        1-0  mg. 


251  days 
(killed) 


44 


Original 
Material 
(direct) 


1-0  mcr. 


1-0  ing. 


334  days 
(killed) 


344  days 
(killed) 


347  days 
(killed) 


1  -0  mg.      2(55  davs 
(killed) 


llEsui/r. 


Ill  the  muscle  wail  on  the  left  side  of  the  abdomen 
there  was  a  \\  liitish  tubercle,  the  size  of  a  millet 
seed.  Inguinal  glands  and  all  organs  normal  to 
the  eye.  Omentum  nornial. 

Microscojiical  exaniiiuxtion. — A  smear  from  the  local 
tubercle  showed  very  numerous  short  degenerate 
tubercle  bacilli ;  several  T.B.  were  found  in  the  left 
inguinal  gland  and  a  few  in  the  lung  and  spleen. 

In  the  subcutaneous  tissues  there  were  two  pin- 
head  sized  wliitish  tubercles  with  soft  centres. 

Inguinal  and  all  other  lymphatic  glands  normal. 

Liver,  spleen,  and  kidneys  normal. 

The  lung  contained  a  small  group  of  translucent 
nodules  containing  a  clear  jelly-like  material. 

Microscopical  exanunation  —  There  were  numerous 
short  T.B.  in  a  local  tubercle  and  fairly  numerous 
T.B.  in  an  inguinal  gland  ;  in  the  latter  chromatic 
granules  were  well-marked  ;  a  few  T.B,  were 
found  in  an  iliac  gland  and  the  spleen,  and  a  good 
number  in  the  lung  (the  tissue  used  for  the  latter 
smear  was  normal  to  the  eye)  ;  no  T.B.  in  the 
liver. 

There  was  a  spot  of  pus  in  the  sulicutaneous  tissues 
of  the  abdominal  wall  (T.B. ).      The  omentum 

.  contained  several  grey  translucent  tubercles,  tlie 
size  of  millet  seeds,  and  one  slightly  larger  one 
with  a  softened  centre.  The  spleen  was  greatly 
swollen  and  showed  minute  grey  points.  On  the 
surface  of  the  liver  there  were  3  or  4  hard  yellow 
nodules  the  size  of  wheat  grains,  which  extended 
a  short  distance  into  the  liver  substance  ;  the 
kidneys  showed  on  the  surface  numerous  dark  grey 
points.  The  lungs  were  congested  in  patches  ;  no 
detinite  tubercles  were  seen,  but  in  the  congested 
areas  there  were  some  lighter  coloured  foci. 
Thoracic  glands  enlarged  and  congested. 

Microscopical. — T.B.  were  very  numerous  in  the 
spleen,  lungs,  liver  nodule,  omentum,  kidneys,  iliac, 
and  ventral  mediastinal  glands  ;  many  of  the  bacilli 
w  ere  in  clumps,  and  some  were  found  in  cells. 

Small  focus  of  yellow  pus  in  subcutaneous  tissues  of 
abdominal  wall  ;  inguinal  gland  normal. 

All  organs  normal  in  appearance. 

Microscopical  examination. — There  were  iminerous 
T.l).  in  the  pus  and  a  few  degenerate  vacuolated 
bacilli  in  an  inguinal  gland  ;  no  T.B.  were  found 
in  the  spleen  or  lung. 

All  organs  and  glands  iHjrmal  in  appearance. 
Microscopical. — No  T.B.  in  s[ileen  or  lung. 

In  the  subcut.aneous  tissues  of  the  abdominal  wall 
there  was  a  pin-head  sized  tubercle  with  a  soft 
whitish  centre  and  gre}-  margins  ;  inguinal  glands 
normal. 

All  organs  normal  in  appearance. 
Microscopical  examination. — Numerous  T.B.  in  local 
lesion  ;  none  in  inguinal  gland  and  spleen. 

Omentum,  not  thickened,  contained  a  few  hard 
greyish  white  nodules,  the  largest  the  size  of  a 
wheat  grain  (these  were  emulsified  and  inoculated 
into  a  guinea-pig  which  developed  slight  tuber- 
culosis). The  caudal  lobes  of  the  lungs  showed 
several  grey  translucent  nodules,  ill-defined  and 
withouc  central  necrosis  ;  there  were  a  few  similar 
ones  in  the  cephalic  lobes  ;  some  of  the  bronchi 
contained  v/hitish  muco-pus.  Other  organs  and 
all  lymphatic  glands  were  normal  to  the  naked 
eye. ' 

Microscopical. — The  emulsion  of  the  omental  nodules 
showed  fairly  numerous  degenerate  tubercle 
bacilli,  and  degenerate  bacilli  were  found  in  the 
liver,  spleen,  lung,  and  a  ventral  mediastinal 
gland  ;  in  the  two  latter  they  were  moderately 
numerous. 
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List  of  Rats  Inoculated  with  Cultures  of  Tubercle  Bacilli  of  Bovine  OmaiN—contimted. 


Virus. 

Source 
of 

Culture. 

Number 
of 
Rat. 

Dose. 

Duration  of  Life. 

Result. 

Intrap. 

Subcut. 

B.  IV. 

Chimpanzee 
6. 

57 

10-0  mg. 

40  days 
(died) 

The  lungs  and  some  of  the  abdominal  viscera  of  the 
animal  were  eaten  by  its  companions.  Sufficient 

omentum  was  adherent  and  much  thickened  ;  the 
liver  showed  on  the  surface  patches  of  grey  mem- 
brane but  no  foci  internally  ;  a  bit  of  the  spleen 
was  normal  to  the  eye  ;  the  kidneys  showed  in  the 
cortices  numerous  small  grey  foci.  Inguinal, cervical 
and  submaxillary  glands,  normal. 
Microscopical.  — Omentum,  swarms  of  T.  B.  Kidney, 
very  numerous  T.B.  ;  numerous  T.B.  in  liver  arid 
splen. 

B.  IV. 

G.P.  1597 
(inoculated 
with 
omentum 
of  Rat  42) 

86 

10  0  mg. 
(approx. ) 

4  days 
(died) 

Omentum  retracted,  thickened  and  opaque.  All 
organs  and  glands  normal  to  the  naked  eye. 

Microscopical. — Numerous  T.B.  in  omentum,  spleen, 
liver,  mediastinal  gland  and  kidney  ;  there  were  a 
few  T.B.  in  the  lung  and  in  the  bone  marrow. 

A  culture  was  obtained  from  tlie  liver  and  inoculated 
into  Rats  92  and  93. 

B.  IV. 

Kat  86  ( 

92 

5-0  mg. 

240  days 
(killed) 

Under  the  deep  fascia  of  the  left  thigh  muscLes  there 
was  a  lenticular-shaped  opaque  nodule,  rather  less 
than  a  split  pea  in  size  ;  on  section  it  contained 
caseo-pus. 

All  the  organs  and  glands  were  perfectly  normal  in 
appearance. 

Microscopical. — Numerous   tubercle  bacilli  in  the 
pus  from  the  local  lesion  ;  a  few  in  the  spleen ; 
none  in  the  liver  or  lung. 

93 

5'0  mg. 

80  days 
(died) 

The  omentum,  not  thickened,  contained  two  minute 

tubercles  with  opaque  centres. 
On  the  suspensory  ligament  of  the  liver  there  was 

a  small  nodule  which  had  a  fibrous  capsule  and 

creamy  purulent  contents. 
The  lungs  had  a  congested  mottled  appearaBce  on 

the  surface,  but  were  otherwise  normal. 
The  spleen  was  moderately  large.    Other  organs  and 

all  lymphatic  glands  appeared  normal. 
Microscopical. — Numerous  T.B.  in  peritoneal  nodule, 

lung,  spleen,  liver  and  marrow. 
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List  of  Rats  Inoculated  with  Cultures  of  Tubercle  Bacilli  of  Bovine  Origin — continued. 


N'irus. 


Source  of 
Culture. 


No.  of 
Rat. 


Dose. 


E)uvation  of  Life. 


Intrap.  Subcut 


Result. 


V.  I  <.)riginal 
I  Material 
(throug'h 
G.P.  711) 


45 


1  -0  mg. 


336  days 
(killed). 


46 


1-0  ma. 


274  days 
(died)'. 


B.  VI. 


Original 
Material 
(through  I 
G.P.  1015.) 


50 


10-0  mg. 


•217  days 
(killed). 


51 


10-0  mg. 


K  VII. 


37 


1"0  mg. 


39  days 
(died) 


•205  days 
(killed). 


Original 
Material 
(through 
G.P.  1017) 


48       10-0  nig. 


4t»       Ki-0  mg.  \     4^2  days 

1  (died) 


49  days 
(died) 


In  the  subcutaneous  tis.sues  there  were  four  yellow 
nodules  the  largest  2'5  iii.m.  in  diameter  ;  on 
section  they  were  composed  of  dull  white  dry 
caseous  material  containing  minute  calcareous 
particles  ;  in  the  abilominal  muscles  tliere  were 
two  pin-head  sized  tubercles  softened  in  the  centre. 
The  inguinal  and  all  lyriiphatic  glands  were  normal 
in  size  and  appearance  and  all  the  organs  were 
normal  to  the  eye. 

Microscopical.  Numerous  short  T.B.  in  a  sul)- 
cutaneous  and  in  an  intramuscular  nodule,  one 
doubtful  bacillus  in  the  left  inguinal  gland,  four 
T.B.  in  the  lung,  and  none  in  the  spleen  and  liver. 


No  local  lesion  ;  spleen  appeared  enlarged  ;  the  lungs 
contained  3  nodules  tilled  with  mucilaginous  fluid 
(not  tuberculous)  :  other  organs  normal. 

Microscopical.  —A  few  T.B.  in  the  liver  and  kidney, 
fairly  numerous  T.B.  in  the  spleen  and  lung 
sulistance  (normal  to  the  eye). 


In  subcutaneous  tissues  of  right  groin  elongated 
softened  caseous  nodule,  a  little  larger  than  a 
wheat  grain  ;  all  organs  and  glands  normal  to  the 
eye. 

Microscopical.  —  Very  numerous  T.B.  in  local  lesion  ; 
numerous  T.B.  in  right  inguinal  and  right  iliac 
glands  ;  no  T.B.  in  sj)leen  or  lung. 


Omentum  not  thickened.  Spleen  very  large,  surface 
appeared  as  if  dusted  with  minute  grey  specks. 
Liver  and  kidneys  normal  to  tlie  naked  eye.  Right 
lung  solid,  contained  some  large  yellow  nodules 
(not  tuberculous).  Left  lung  voluminous  and 
congested  in  patches.  Sternal  glands  enlarged 
and  congested.  Microscopical. — T.B.  numerous  in 
liver,  spleen,  lung,  and  sternal  gland. 


In  the  subcutaneous  tissues  at  the  seat  of  inoculation 
there  were  two  spherical  yellow  nodules  about  2 
m.m.  in  diameter  and  one  about  1  m.m.  :  on  section 
they  were  thin-walled  and  contained  soft  yellow 
pus.  All  organs  and  glands  normal  in  apiiearance. 
Microscopical. — Numerous  T.B.  in  local  lesions  : 
moderate  number  in  right  inguinal  gland,  a  few  in 
right  iliac  ;  2  (?)  small  groups  in  lung  ;  noiie  in 
liver  or  spleen. 


Pea-sized  nodule  in  subcutaneous  tissues  tilled  with 
caseo-pus.  Inguinal  glands  normal  in  appearance. 
The  lungs  show'ed  patches  of  consolidation  ;  the 
bronchi  in  the  left  lung  were  filled  with  muco-pus. 

Microscopical— T.B.  sparsely  scatteied  in  inguinal 
gland  ;  no  T.B.  in  liver,  spleen,  lung,  pus  from 
bronchus  or  ventral  mediastinal  gland. 


A  few  small  grey  tubercles  in  the  omentum  which 
w-as  a  little  thickened  ;  spleen  greatly  swollen, 
speckled  with  minute  grey  points.  Lungs,  con- 
gested, showed  imder  the  pleura  miniite  grey  spots, 
in  the  left  caudal  lobe  there  was  a  grey  nodule 
from  which  purulent  material  could  be  squeezed  : 
there  was  a  similar  but  smaller  nodule  in  the 
right  anterior  lobe.  All  the  lymphatic  glands 
were  enlarged  and  congested.  Liver  and  spleen 
normal  to  the  naked  eye. 

Microscopical. — T.B.  very  numerous  in  liver,  spleen, 
lung,  mediastinal,  inguinal,  and  sub-nmxillary 
L'lands. 
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List  of  Rats  Inoculated  with  Cultures  of  Tubercle  Bacilli  of  Bo  VINE  Origin — continued. 


Virus. 

Source 
of 

Culture. 

Number 
of 
Rat. 

Dose. 

Duration  of  Life. 

Result.^ 

Intrap. 

Subcut. 

B.  VIII. 

Original 
Material 

60 

10-  mg. 

17  days 
(died) 

Small  caseous  abscess  at  site  of  inoculation  ;  no 
sign  of  tuberculosis  in  any  organ  or  gland. 

Microscopical.— A  few  T.B.  found  in  liver,  spleen 
and  lung  ;  none  in  heart's  blood. 

61 

10-0  ing. 

9  days 
(died) 

On  the  parietal  peritoneum  near  the  xiphisternum 
there  was  a  yellow  nodule  the  size  of  a  wheat 
grain,  filled  with  yellowish-white  pus.  Spleen 
large  and  firm.  Liver  and  kidneys  normal. 
Lungs  showed  some  patclies  of  congestion.  All 
the  lymphatic  glands  of  the  body  appeared  a  little 
enlarged,  but  there  were  no  opaque  foci. 

Micro.scopical. — Swarms  of  T.B.  in  peritoneal 
nodule  ;  numerous  T.B.  in  liver,  spleen  and; 
inguinal  gland  ;  a  few  T.B.  in  a  kidney  ;  T.B. 
numerous  in  lung  (not  so  numerous  as  in  liver), 
majority  in  cells. 

B.  X. 

Original 
Material 
(through 
G.P.  1072) 

62 

1-0  nig. 

194  day.« 
(killed) 

The  omentum  contained  three  translucent  tubercles,. 

the  largest  1  mm.   in  diameter.     Organs  and 

.wlands  normal  to  the  naked  eye. 
Microscopical. — Numerous  T.B.  in  omental  nodule, 

moderate  number  in  liver,  spleen  and  lung. 

i» 

63 

1  -0  nig. 

8  days 
(died) 

No  naked  eye  evidence  of  tuberculosis. 
Microscopical. — Moderate    number    of    T.B.  in 

inguinal  gland  ;  none  in  spleen,  liver,  kidney  or 

heart's  blood. 

B.  XI 

(Jriginai 
Material 
(through 
Rabbit  66) 

52 

50'  mg. 

132  days 
(died) 

In  the  subcutaneous  tissues  of  the  abdominal  walL 
there  was  a  millet-seed  sized  nodule  filled  with 
yellowish-white  pus.   There  were  numerous  yellow 
softened  nodules  in  the  lungs,  not  of  a  tuber- 
culous nature  ;  the  right  cephalic  lobe  was  almost 
entirely  filled  with  them.  Other  organs  and  glands 
were  normal. 

Microscopical. — A  few  T.B.  in  the  lung  (normal! 
tissue)  and  liver  ;  none  in  the  spleen. 

B.  XII 

Original 
Material 
(through 
Habbit  98) 

55 

10  0  mg. 

62  days 
(died) 

In  the  subcutaneous  tissues  there  was  a  nodule  the 
size  of  a  split  pea,  with  firm  yellow  centre  and 
translucent  margins.  Inguinal  glands  normal. 
Omentum  not  thickened,  contained  a  few  small 
tubercles  with  yellow  centres.  Spleen  enlarged, 
firm  and  red.  Liver  and  kidneys  normal.  At 
anterior  extremity  of  kidney  large,  soft  tumour, 
consisting  of  grey  and  greyish  red  tissue  showing 
on  the  surface  large  sub-capsular  h;eniorrhage 
(V  enlarged  suprarenal  body).  Lungs  mottled  witii 
dark  red  patches  of  congestion. 

Microscopical. — Numerous  T.B.  in  local  lesion, 
omentum,  spleen,  liver,  and  lungs  ;  a  few  T.B.  in 
an  inguinal  gland  and  in  the  marrow  ;  none  in 
the  tumour. 

56 

10  0  mg. 

173  days 
(killed) 

The  organs  and  glands  were  perfectly  healthy  to  the 
naked  eye. 

Microscopical. — No  T.B.  in  a  mesenteric  gland  or  in 
the  spleen  ;  a  few  were  found  in  a  smear  made  from 
the  lung. 

B  XII 

Original 
Material 

67 

10-0  mg. 

233  days 
^uieu ) 

No  local  lesion.  Inguinal  glands  and  other  lym- 
phatic glands  normal  in  appearance.  The  lungs 
were  congested  and  filled  the  chest  ;  the  right 
anterior  lobes  were  red  and  consolidated  and 
showed  on  section  numerous  foci  of  pus  exuding 
apparently  from  tlie  bronchi ;  the  caudal  lobes 
were  firmer  than  normal  but  were  not  consolidated; 
they  showed  on  section  purulent  foci  as  in  the 
right  cephalic  lobes.  Other  organs  were  normal. 
Cause  of  deatli — suppurative  bronchitis. 

Microscopical. — A  smear  made  from  crepitant  lung, 
tissue  showed  numerous  beaded  T.B.  mostly  in 
clumps  ;  one  T.B.  was  found  in  the  spleen  ;  none- 
in  the  pus  from  the  lung. 
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List  of  Rats  Inoculated  with  Cultures  of  Tubercle  Bacilli  of  Bovixe  Origin— c"/////n/e:?. 


Virus. 

Source 
of 

Emulsion. 

Number 
of 
Rat. 

Dose. 

Duration  of  Life. 

Result. 

Intrap. 

Subcut. 

B.  XII. 

— continued. 

68 

10-0  mg. 

94  days 
(died) 

There  was  a  yellowish  nodule  on  the peritonuiii.  The 
spleen  was  enlarged.  The  lungs  filled  tlie  pleural 
cavities  and  showed  a  greyish  mottling  on  tlie  sur- 
face.   Other  organs  and  glands  were  normal. 

Microscopical. — Smears  from  the  liver,  lung,  spleen 
and  a  kidney  showed  very  numerous  T.B. ;  in  a 
smear  from  the  peritoneal  no<lule  there  was  ;i 
moderate  number  and  in  one  fri)m  a  cervical  gland 
none  was  found. 

oy 

10.0  mg. 

116  days 
(died) 

The  omentum  contained  three  fibroid  tubercles  eacii 
a  little  larger  than  millet  seeds.  Tlie  spleen  was 
enlarged,  firm  and  dark  red.  Liver  normal.  On 
the  surface  of  each  kidney  were  numerous  minute 
dark  grey  foci,  irregular  in  outline.  The  lungs 
did  nut  collapse  anil  were  firmer  than  normal  ;  on 
the  surface  as  well  as  on  section  there  were 
numerous  grey  translucent  foci  (1  mm,  or  less 
io  diameter)  with  ill-defined  margins  (?tuberculous 
infiltration);  the  bronchi  contained  a  pale  mucinous 
material.  The  bronchial  glands  were  congested, 
l)ut  not  apiiarently  enlarged.  Other  lymphatic 
glands  appeared  normal. 

Microscopical. — Numerous  T.B.  in  liver,  spleen,  kid- 
neys, a  mesenteric  gland  and  a  bronchial  gland  ; 
smears  made  from  a  scraping  of  the  cut  surface 
of  the  lung  and  from  a  grey  patch  showed  ex- 
tremely numerous  T.B. 

J{.  XIII. 

J? 

Original 
material 
(through 
Rabbit 
116 

65 
66 

1.0  mg. 
1.0  mg. 

4  (Itiys 
(died) 

200  days 
(killed). 

No  local  lesion.    All  organs  and  glands  normal  to 

the  naked  eye. 
Microsco[)ical.  — No  T.B.  in  spleen  or  lung,  four  found 

in  an  iliac  gland. 

Lungs  partly  consolidated  ;  no  sign  of  disease  else- 
wliere. 

Microscopical. — A  few  T.B.  found  in  the  spleen; 
none  in  the  liver  or  lungs. 

B.  XIV. 

Original 
material 

58 

'ne  month  old 

25-0  mg. 

10  day.s 

1  uieQ }. 

Inoculation 
probably 
partly 
intra- 
peritoneal. 

Small  caseous  nodule  in  subcutaneous  tissues  ; 
omentum  retracted,  showed  yellow  foci ;  there 
was  a  small  yellow  nodule  on  the  surface  of  the 
spleen,  two  or  three  on  the  diaphragm  and  a  few 
on  the  peritoneum  ;  there  wc^e  some  yellow  points 
in  the  iliac  and  manubrial  glands  ;  the  left 
lung  showed  dark  areas  of  collapse  ;  the  right 
w,as  quite  solid  ;  other  organs  normal  to  the  eye. 

Microsco]iical.  —  T.  B.  very  numerous  in  liver,  lungs, 
iliac  gland  and  peritoneal  nodule. 

59 

zo  0  mg. 

223  days 
(killed) 

Omentum  and  all  organs  and  glands  perfectly  normal 

to  the  naked  eye. 
Micros(ropical. — A  few  T.B.  in  the  spleen  and  lung  ; 

none  in  the  liver. 

]i.  XV. 

( Original 
material. 

.  month 
old 

10-0  mg. 

.34.3  days 
(killed) 

No  local  lesion.    Organs  and  glands  normal. 
Microscopical. — A  few  T.B.  in  an  inguinal  glaml.  in 

a  bronchial  gland  and  in  the  lung  ;  none  in  the 

spleen. 

>) 

nj 

10-0  mg. 

109  days 
(died) 

Carcass  eaten. 

B.  XVI. 

Original 
material 

72 
One 
month 
old 

10-0  mg. 

181  days 
(died) 

Small  local  ulcer  with  caseous  base  and  margins  ;  in 
subcutaneous  tissues  near  the  ulcer  were  two  small 
nodules  witli  fibrous  margins  and  softened  centres. 
Inguinal  and  iliac  glands  normal  ;  liver,  spleen  and 
kidne3's  normal.     The  light  cephalic   lobe  ^^'as 
collapsed  and  consolidated  and  contained  two  grey 
translucent  nodules  ;  in  the  right  caudal  lobe  there 
were  two  or  three  similar  nodules  ;  the  left  lung 
was  hypertrophied  and  contained  three  or  four 
grey    translucent     nodules    up    to  2    mm.  in 
iliameter. 

Microscopical.  —  Smeais  from  an  inguinal  gland  and 
an  iliac  gland  showed  numerous  tubercle  bacilli  ; 
Miieais  from  the  spleen,  a  lung  nodule  and  the 
sternal  gland  showed  no  tubercle  bacilli. 

77- 
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List  of  Eats  Inoculated  with  Cultures  of  TuBERCLii  Bacilli  or  Bovine  Origin— coiUinued. 


Virus. 

Source 
of 

Culture. 

Number 
of 
Rat. 

Dose. 

Duration  of  Life. 

Result. 

Intrap. 

Subcut. 

B.  XVI. 

— conti/iucd. 

73 

One 
month 
old 

10-0  mg. 

40  days 
(died). 

In  the  splenic  omentum  there  were  two  small  opaque 
whitish  bodies  ;  the  omentum  was  not  thickened 
and  there  were  no  tubercles  on  the  peritoneum. 
The  spleen  was  enlarged  ;  tlie  liver  normal.  The 
kidneys  showed  on  the  surface  many  minute  dark 
grey  foci,  and  one  or  two  small  greyish  white 
tubercles.  The  lungs  were  congested,  but  there 
were  no  solid  areas  ;  on  the  surface  numerous  small 
light  grey  areas  were  seen  (?  emphy.sematous)  ; 
the  lungs  contained  three  or  four  small  nodules 
containing  yellow  curdy  pus.  Bronchial  and 
mediastinal  glands  congested. 

Microscopical. — S warms  of  T.B.  in  spleen, mediastinal 
gland  and  lung  tissue  ;  numerous  T.B.  in  liver  and 
kidney  ;  a  few  in  the  pus  from  a  lung  nodule. 

B. 
XVIII. 

Original 
Material, 

89 

10-0  mg. 

1  day 
(killed). 

Emulsion  inoculated  between  the  muscles  of  the 
thigh  which  was  swollen.  All  the  organs  and 
glands  of  the  rat  were  normal  to  the  eye. 

A  guinea-pig  inoculated  with  about  I  c.e.  of  blood 
and  killed  twenty  days  later  showed  one  caseou.f 
tubercle  (T.B.)  on  peritoneal  ligament  of  the  left 
cornu  of  the  uterus  and  early  caseation  of  the  left 
iliac  gland. 

90 

lO'O  mg. 

2  days 
(killed). 

Left  thigh  swollen ;  inoculation  chielly  intramuscular ; 
organs  and  glands  all  perfectly  normal  in  appear- 
ance. 

A  guinea-pig  inoculated  with  about  1  c.c.  of  blood 
died  fourteen  days  later,  and  showed  no  sign  of 
tuberculoais. 

B. 
XXVI. 

Original 
Material. 

87 

10-0  mg. 

66  days 
(died). 

Intestines  and  stomach  much  decomposed.  The 
omentum  was  not  thickened  ;  it  showed  near  the 
spleen  one  yellow  pin-head  sized  tubercle.  The 
spleen  was  large,  firm,  and  dark  red  ;  no  tubercles 
seen.  The  spleen  and  kidneys  appeared  normal. 
The  lungs  were  crepitant  and  mottled  with  patches 
of  congestion.  Bronchial  and  mediastinal  glands 
appeared  normal. 

Microscopical. — Numerous  T.B.  in  the  spleen,  liver, 
kidney  and  lung;  very  numerous  T.B.  in  a  medi- 
astinal gland  ;  no  T.B.  in  the  blood. 

INOCULATION   EXPERIMENTS   ON  MICE/ 


77, 


3  Q  2 
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INOCULATION  EXPERIMENTS  ON  MICE  WITH   TUBERCULOUS  MATERIAL 

OF  BOVINE  ORIGIN. 


In  the  early  part  of  the  experimantj,!  work  a  number 
of  mice  were  inoculated  with  emulsions  of  bovine  tuber- 
culous tissues.  Many  of  these  died  prematurely,  from 
septic  infection  or  other  causes,  whilst  a  few  died  and 
were  eaten  by  their  companions. 

The  results  in  fourteen  cases  are  given  :  eleven  were 
inoculated  with  an  emulsion  made  from  the  original 
material  of  Virus  B.  V.,  each  animal  receiving  approxi- 
mately 1,000,00IJ  tubercle  bacilli,  and  three  with  an 
emulsion  made  from  the  jsrescapular  gland  of  Calf  128, 
dose  not  estimated. 

Eight  of  the  animals  were  inoculated  subcutaneously 
and  six  intraperitoneally. 

The  mice  inoculated  subcutaneously  died  in  periods 
varying  from  40  to  281  days.  One  died  of  tuberculosis 
in  139  days,  bacilli  being  very  numerous  in  the  lungs  ; 
there  were  two  yellow  nodules  in  the  peritoneal  cavity 
and  no  lesion  in  the  subcutaneous  tissues,  so  there  is  the 
possibility  that  in  this  case  the  inoculation  may  have  been 
niainly  or  wholly  intraperitoneal.  The  other  mice  also 
died,  the  cause  of  death  not  being  ascertained  ;   in  one 


no  lesion  was  discovered  anywhere  ;  in  the  others  there 
was  a  lesion  at  the  seat  of  inoculation  only.  The  mouse 
is  therefore  resistant  to  small  doses  of  tubercle  bacilli 
inoculated  subcutaneously. 

The  six  mice  inoculated  intraperitoneally  died  in 
periods  varying  from  39  to  122  days,  and  in  all  cases 
death  appeared  to  be  due  to  tuberculosis.  Tubercle 
bacilli  had  multiplied  in  the  tissues  of  the  mice,  and 
caused  the  death  of  the  animals,  but  without  setting  up 
characteristic  tuberculous  lesions. 

In  this  respect  the  a:  ute  disease  in  mice  resembles  that  in 
rats  ;  it  differs  in  the  formation  in  the  peritoneal  cavity  of 
thin-walled  nodules,  filled  with  yellow  pus,  composed 
largely  of  tubercle  bacilli  (in  one  case  one  of  these  nodules 
was  found  in  the  lung). 

Mice  appear  to  offer  less  resistance  to  the  growth  of  the 
tubercle  bacillus  in  their  tissues  than  do  rats  ;  four  rats 
wore  inoculated  intraperitoneally  at  the  same  time  as  the 
six  mice,  with  ecjuivalent  doses  of  emulsion,  and  none 
developed  tuberculosis. 
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LIST  OF  MICE  INOCULATED  WITH  EMULSIONS  OF  BOVINE  TUBERCULOUS 

TISSUES. 


Virus, 

Source 
of 

Number 
of 

Dose. 

Duration  of  life. 

Result. 

Emulsion. 

JIouss. 

Intiap. 

Subcut. 

B.  V. 

Original 
material 

19 

1,000,003 
T.B. 

223  days 
(died) 

In  the  subcutaneous  tissues  on  the  left  side  of  the 
abdomen  there  was  a  pea-sized  collection  of 
caseo-pus.    The  lungs  were  congested  but  there 
were  no  tubercles.    Other  organs  and  all  lymph- 
atic glands  were  normal  to  the  naked  eye. 

Miscroscopical :  Numerous  T.B.  in  the  pus  ; 
none  found  in  the  lungs. 

f» 

20 

rt 

196  days 
(died) 

No  local  lesion  was  found.  The  lungs  were  con- 
gested, in  places  very  deeply.  Other  organs 
and  all  the  lymphatic  glands  appeared  normal. 

Microscopical :  No  T.B.  in  an  inguinal  gland 
or  in  the  lungs. 

•» 

21 

99 

173  days 
(died) 

In  the  subcutaneous  tissues  over  the  right  margin 
of  the  thorax  there  was  a  small  irregular  yello\\  - 
ish  white  nodule  composed  of  dry  friable 
material.  The  axillary  gland  on  the  same  side 
seemed  a  little  enlarged  but  was  not  otherwise 
abnormal.  Other  lymphatic  glands  were  nor- 
mal in  size  and  appearance.  The  lungs  were 
very  congested  and  oedematous. 

Abdominal  organs  normal. 

Microscopical :  Numerous  T.B.  in  local  lesion  ; 
none  in  left  axillary  gland  or  in  lung. 

n 

99 

22 

r 

43  days 
(died) 

There  were  two  soft  caseous  nodules  in  the  omen- 
tum and  one  over  the  right  iliac  crest.  A  fe\v 
grey  points  were  seen  on  the  mesentery.  The 
spleen  was  enlarged  and  showed  one  minute 
greyish -yellow  point  on  the  surface.  The  liver 
appeared  enlarged  and  showed  on  the  surface 
several  yellow  plaques  and  foci;  substance 
normal.  Kidneys  normal.  Lungs  partly  con- 
solidated, mottled  on  the  sutface  with  greyish 
yellow  foci. 

Microscopical :  A  smear  made  from  the  lung  re- 
sembled a  pure  culture. 

■    1.     !  . 
I> 

23 

99  , 

110  days 
(died) 

.  iv; ' 

The  omentum  contained  an  ii^-egular  yellow  no- 
dule, the  size  of  a  large  pea,  filled  with  thick 
yellow  pus.  There  was  a  similar  but  smaller 
nodule  on  the  peritoneum  near  the  pelvis,  and 
one  on  the  right  uterine  ligament.  There  was 
a  large  nodule,  slightly  smaller  than  the  omen- 
tum nodule,  lying  between  the  intestines  and 
lumbar  vertebrae.  Near  the  portal  fissure 
there  was  a  soft  yellow  nodule,  the  size  of  a  pea 
(?  portal  gland). 

There  was  a  hemp-seed  sized  firm  yellow  nodule 
on  the  surface  of  the  spleen,  and  a  similar  one 
on  the  surface  of  the  liver  ;  the  substance  of  the 
spleen  and  liver  appeared  normal. 

On  the  pleural  surface  of  the  diaphragm  there  were 
three  yellow  nodules,  each  the  size  of  a  small 
pea,  filled  with  yellow  pus. 

The  lungs  were  congested  and  mottled  on  the 
surface  with  irregular  greyish-yellow  foci ;  there 
were  no  definite  tubercles.  •%) 

Miscroscopical :  Smear  preparations  from  the 
various  nodules  in  the  abdomen,  a  nodule  on 
the  diaphragm  and  the  lung  showed  exceedingly 
numerous  tubercle  bacilli  ;  they  occurred  mainly 
in  clumps  and  were  very  beaded. 

25 

99 

40  days 
(died) 

In  the  right  groin  there  was  a  small  collection  of 
caseo-pus  ;  adjacent  glands  normal ;  all  organs 
normal. 

Microscopical :    Very   numerous    T.B.    in  local 
lesion  ;  numerous  T.B.  in  right  inguinal  gland  ; 
none  in  spleen  or  kidney. 
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List  of  Mice  Inoculated  with  Emulsions  of  Bovine  Tubeecclous  Tissues— con<. 


Virus. 

Source  of 
Emulsion. 

Number 
of 

Dose. 

Duration  of  Life. 

Result. 

Mouse. 

Intrap. 

Subcut. 

B.  V. 
>• 

Original 
material 

2G 
27 

1, 003,003 
T.B. 

40  days 
(died) 

40  days 
(died) 

Minute  yellow  point  in  subcutaneous  tissues  of 
abdominal  wall.    No  sign  of  tuberculosis  else- 
where. 

Microscopical :  Numerous  T.B.  in  local  lesion  ; 
moderately  numerous  in  right  inguinal  and 
right  iliac  glands. 

On  the  right  side  of  the  chest  wall  there  were  two 
collections  of  yellow  tenacious  pus  ;    one  was 
situated  in  the  subcutaneous  tissues,  the  other 
under  the  deep  fascia  ;  the  latter  communicated 
externally  by  a  small  opening  which  was  covered 
by  a  scab.    The  lungs  were  very  congested 
and  speckled  on  the  surface  with  grey  points. 
The  spleen  appeared  slightly  enlarged.  Other 
organs  and  all  lymijhatic  glands  normal. 

Microscopical :  The  pus  was  mainly  composed  of 
tubercle  bacilli ;    T.B.  were  very  numerous  in 
the  lungs,  moderately  numerous  in  the  iliac 
glands  ;  No  T.B.  in  spleen  or  lungs. 

>» 

28 
29 

39  days 
(died) 

40  days 
(died) 

Omentum    thickened,  retracted   and  caseating; 
there   was   a   soft   yellow   mass   between  the 
stomach  and  Hver  (?  glandular)  ;  in  the  lumber 
regions  there  were  five  yellow  cheesy  collections 
on  the  peritoneum.    The  spleen  showed  two 
grey   foci   on  the   surface ;   the  liver  several 
yellowish  jjlaques. 

Each  kidney  showed  in  the  cortex  a  minute  slightly 
projecting  greyish-white  tubercle. 

The  right  lung  was  almost  completely  consolidated  ; 
the  left  was  partly  consolidated  ;  the  solid  parts 
were  firm  and  greyish-white.    There  was  a  soft 
caseous  nodule  on  the  left  side  of  the  diaphragm, 
and  one  in  the  ventral  mediastinum  near  the 
ajjex  of  the  heart. 

Microscopical :   Smears  from  sjjlecn  and  kidney 
tubercle  showed  very  numerous  tubercle  bacilli. 

Attached  to  the  peritoneum  near  the  umbilicus 
there  was  an  irregular  yellow  cheesy  mass, 
7  by  4  mm.  ;  on  the  floor  of  the  abdomen  near 
the  pubis  there  was  a  small  nodule  filled  with 
tenacious  yellow  pus.    On  the  anterior  surface 
of  the  liver  there  were  several  thin  greyish 
yellow  plaques,  firmly  adherent  to  the  capsule. 
The  omentum  contained  four  yellow  softened 
nodules.    Spleen,    hver   and   kidneys  normal 
to  the  naked  eye.    The  lungs  wc-;e  congested  and 
showed  grey  points  on  the  surface  ;   the  right 
caudal  lobe  was  adherent  to  the  chest  wall,  and 
contained  in  the  posterior  part  an  abscess  cavity : 
on  the  costal  pleura  there  was  a  small  softened 
nodule.     The  sternal  and  dorsal  mediastinal 
glands  were  yellow  and  softened.    The  iliac 
glands  were  enlarged,  caseous  and  softened.  The 
lumbar  and  mesenteric  glands  contained  caseous 
foci. 

IMicroscopical :   Very  numerous  T.B.  in  omental 
and  peritoneal  nodules  ;  numerous  beaded  T.B. 
in  lung  abscess  ;  a  few  short  well-stained  T.B. 
in  the  spleen. 
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List  of  Mice  Inoculated  with  Emulsions  of  Bovine  Tuberculous  Tissues — cord. 


Virus. 

Source  of 
Emulsion. 

Number 
of 

Dose. 

Duration  of  Life. 

Result. 

jMouse. 

Intrap. 

Subcut. 

B.  I. 

1 

Calf  128 

31 

Number  of 
tubercle 

bacilli  not 

estimated. 
Dose  of 

emulsion, 
1  cc. 

139  days 
(died) 

There  was  no  lesion  in  the  subcutaneous  tissues, 
and  the  omentum  and  peritoneum  were  normal. 

Near  the  liver  in  the  position  of  the  portal  and 
coeliac   glands   there    were    two    thin -walled 
pea-sized  nodules  filled  with  tenacious  yellowish 
purulent  material.    The  lungs  were  congested 

cLllU  oLlUWeU.  UIl  tllC  tollllttL/C  IlUllieHJUC5  olUdll  llgllt- 

eoloured  areas,  irregular  in  outline  ;   these  did 
not  appear  to  extend  into  the  substance,  and 
were    not   perceptible    to    the    touch.  Other 
orgaas  appeared  normal. 
Microscopical :    The  pus  from  the  two  nodules 
in  the  peritoneal  cavity  seemed  to  be  composed 
almost  entirely  of  tubercle  bacilli  ;   there  were 
very  numerous  tubercle  bacilli  in  the  lungs. 

-  ■ 

36 

122  days 
(died) 

Lying  free  in  the  peritoneal  cavity  were  three  or 
four  small  soft  cheesy  masses  moulded  into 
irregular    shapes    by  the    abdominal  viscera 
(?  inoculated  material).    On  the  anterior  sur- 
face of  the  liver  there  were  four  irregular  yellow 
patches  up  to  2  mm.  in  diameter;  they  were 
composed  of  dry  friable  material  in  which  gritty 
particles  could  be  detected ;  there  was  a  similar 
millet-seed  sized  body  on  the  surface  of  the  spleen. 

Near  the  hilum  of  the  liver  there  was  a  thin- 
walled  nodule  (?  portal  gland),  the  size  of  a  pea, 
filled  with  soft  caseo-pus. 

The  lungs  were  congested  in  patches  and  showed 
greyish -yellow  foci,  irregular  in  outline  (?  em- 

Microscopical :   Smears  from  a  peiitoneal  nodule, 
the  nodules  on  the  surface  of  the  liver  and  spleen, 
the  portal  gland  and  lung,  showed  very  numerous 
tubercle  bacilli  ;  the  peritoneal  nodules  and  the 
pus  from  the  portal  gland  were  composed  almost 
entirely  of  tubercle  bacilli,  only  a  httle  amor- 
phous debri;  being  seen  between  the  bacillarv 
clumps. 

»» 

35 

1 
1 

1 

115  days 
(died) 

In  the  peritoneal  cavity  near  the  pelvis  there  was 
a  thin-walled  yellow  nodule  filled  with  creamv 
pus  ;  there  was  a  similar  pea-sized  nodule  in  the 
hilum  of  the  liver.    The  lungs  were  congested 
and  consolidated,  and  showed  on  the  surface 
numerous  irregular  yellowish  foci.     No  lesions 
were  observed  in  any  of  the  other  organs. 

Microscopical    Examination :     There  were  very 
numerous  tubercle  bacilli  in  the  nodules  in  the 
peritoneal  cavity  and  in  the  lung. 

32 

.  i 

281  days 
(died) 

Body  extremely  fat.    In  the  subcutaneous  tissues 
at  the  site  of  ino3ulation  there  was  a  whitish 
point.    The  lungs  showed  a  few  small  greyish 
patches  of  consolidation  but  no  definite  tubercles. 

Microscopical :  No  T.B.  in  local  lesion  or  in  an 
inguinal  gland  ;  3  T.B.  were  found  after  lonj 
search  in  a  smear  made  from  the  lung. 
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FEEDING  EXPERIMENTS. 
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INTRODUCTION. 


In  this  part  of  tlie  Appendix  all  the  feeding  experi- 
ments with  tubercle  bacilli  of  bovine  origin  are  collected 
together  and  considered. 

The  experiments  are  divided  into  five  series,  each 
series  including,  besides  a  detailed  description  of  the 
lesions  produced  in  each  animal,  an  account  of  the 
experiments  and  the  general  results,  and  a  tabular 
analysis. 

In  each  series  aTiimals  of  difierent  species,  and,  in 
many  instances,  of  different  ages,  have  been  used. 

The  first  series  of  experiments  is  composed  of  animals 
fed  with  the  milk  of  a  cow  artificially  infected  in  the 
udder  with  tuberculosis. 

In  the  second  series  some  of  the  animals  were  fed 
with  milk  from  a  cow  with  tuberculous,  disease  of  the 
udder,  wliilst  the  rest  were  fed  with  an  emulsion  made 
from  the  tuberculous  organs  of  guinea-pigs  that  had 
been  inoculated  with  the  milk. 

The  animals  in  the  third  series  were  all  fed  with 


culture  derived  from  the  original  material  of  virus 
B  IX. 

The  fourth  series  contains  animals  which  have  been 
fed  at  different  times  and  with  tuberculous  material 
from  different  viruses ;  this  does  not,  as  do  the  first 
series,  form  a  uniform  series  :  and  whereas  in  the  first 
three  series,  single  doses  of  tubercle  bacilli  were  given 
(except  in  the  case  of  a  few  guinea-pigs),  in  this  series 
many  were  fed  during  several  weeks  with  tulierculous 
material. 

The  experiments  in  the  fifth  series  were  carried  out 
with  a  view  to  ascertaining  the  paths  of  infection  from 
the  alimentary  tract ;  animals  were  fed  with  large  doses 
of  tubercle  liacilli  and  killed  at  short  intervals  sul)- 
sequently,  emulsions  of  various  organs  being  made  and 
inoculated  into  guinea-pigs  ;  in  the  case  of  the  dogs 
chyle  from  the  thoracic  duct  was  collected  under  an 
anesthetic  before  the  animal  was  killed,  and  tested  for 
the  presence  of  tubercle  bacilli. 

Finally,  a  general  summary  of  all  the  experiments  is 
given  at  the  end  of  the  report. 
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FIRST  SERIES  OF  SPECIAL  FEEDING  EXPERIMENTS.* 


Ij.  December,  1903,  I  was  directed  by  the  Commission 
to  c  irry  out  a  series  of  experiments  with  a  view  to  obtain- 
ing some  information  as  to  the  course  of  infection  in 
tuberculosis  produced  by  feeding. 

In  the  first  series  three  species  of  animals  were  used, 
namely  six  calves,  twelve  pigs  and  six  baboons,  and 
these  were  fed  with  single  doses  of  tuberculous  milk 
obtained  from  a  cow  artificially  infected  in  the  udder  with 
tuberculosis. 

The  different  doses  given  contained  1,000,000,  5,000,000 
and  10,000,000  tubercle  bacilli,  and  these  were  estimated 
by  Dr.  Eastwood  by  counting. 

Two  baboons,  one  young  and  one  adult,  four  pigs, 
two  young  and  two  adult,  and  two  calves  each  received 
1,000,000  tubercle  bacilli  ;  two  baboons,  two  calves,  and 
four  pigs,  divided  into  young  and  adult,  each  received 
5,000,000,  and  a  similar  series  received  10,000,000. 

The  virus  used  was  of  a  high  degree  of  virulence  for  the 
ox,  the  cow  No.  64  which  supplied  the  milk  succumbing 
to  an  intramammary  inoculation  of  1,000,000  tubercle 
bacilli  (500,000  into  each  of  two  quarters)  in  48  days. 

This  virus  (B.I.)  passed  through  one  generation  of 
guinea-pigs,  and  then  into  bovines  caused  a  very  severe 
infection  in  all  the  animals  inoculated,  but,  after  artificial 
cultivation  tlu-ough  the  guinea-pig,  produced  in  two  series 
of  adult  bovines  a  very  mild  type  of  disease  ;  on  further 
passage,  however,  through  two  calves  in  succession  the 
virus  again  produced  virulent  effects,  and  when  inoculated 
into  the  udder  of  a  cow  in  small  dose  produced  a  rapid 
infection  with  marked  constitutional  disturbance,  the 
animal  ha\-ing  to  be  killed  41  days  after  inoculation. 
The  cow  from  which  the  tuberculous  milk  was  obtained 
was  inoculated  with  the  milk  of  the  latter  cow,  with  the 
result  stated  above.    {See  Table  I  a.) 

BABOONS. 

One  of  the  young  baboons.  No.  4,  dose  5,000,000,  was 
killed  when  dying  35  days  after  it  was  fed,  and  was 
found  to  have  general  tuberculosis  most  severe  in  the 
lungs  ;  the  tuberculosis  was  evidently  of  old  standing 
and  a  culture  isolated  from  the  lung  had  the  cultural 
characters  of  a  slightly  virulent  organism. 

The  corresponding  adult  baboon  killed  after  36  days 
showed  a  small  erosion  and  a  submucous  caseating  nodule 
in  the  duodenum,  and  enlargement,  caseation  and  softening 
of  one  retro-pharyngeal  gland  and  five  mesenteric  glands  ; 
in  the  lung  there  was  a  doubtful  nodule  which,  inoculated 
into  a  guinea-pig,  failed  to  produce  tuberculosis ;  all 
other  organs  and  glands  were  normal  to  the  naked  eye, 
but  an  emulsion  from  the  spleen  caused  general  tubercu- 
losis in  the  guinea-pig. 

Another  baboon  (No.  12),  an  adult,  dose  10,000,000, 
was  strangled  by  a  baboon  in  an  adjacent  cage,  when 
the  experiment  had  lasted  65  days  ;  the  post-mortem 
examination  showed  one  or  two  minute  ulcers  in  the 
ileum,  great  enlargement,  caseation  and  softening  of  the 
mesenteric,  coeliac,  renal,  and  thoracic  lymphatic  glands, 
numerous  large  caseating  nodules  in  the  spleen  and  a 
few  small  tubercles  in  the  lungs  and  liver. 

The  corresponding  young  baboon  was  killed  after 
about  the  same  interval  of  time  in  order  to  compare  the 
extent  of  the  disease  in  the  young  and  adult.  The 
post-mortem  examination  showed  that  the  young  animal 
was  much  less  severely  affected  than  the  old  one  ;  there 
was  one  minute  ulcer  in  the  ileum,  the  mesenteric  glands 
were  enlarged,  caseous  and  softened,  the  spleen  contained 
a  thin-walled  abscess,  the  liver  a  caseous  nodule,  the  lung 
a  small  tubercle  and  a  bronchial  gland  a  doubtful  focus. 

Of  the  two  baboons  which  received  1,000,000  tubercle 
bacilli  the  younger  was  killed  when  moribund  96  daj's 
after  feeding ;  the  post-mortem  exam'nition  showed 
in  the  ileum  a  primary  tuberculous  ulcer,  i  in.  by  ^  in. 
along  the  convexitj'  and  secondary  tuberculous  ulceration 


*  Special  precautii  ns  Iiiive  hecn  tal<en  in  these,  and  all 
other  feeding  experiments,  to  guard  agiiinst  the  possibility 
of  animals  1  ecoming  tuberculous  tliruugh  inhalation  of 
infected  du.^^t. 


along  the  line  of  attachment  of  the  thickened  and  infil- 
trated mesentery,  great  enlargement,  caseation,  and 
softening  of  the  mesenteric  glands,  tuberculosis  of  the 
omentum,  peritoneum,  and  thoracic  glands,  and  numerous 
nodules  in  the  lungs,  liver,  and  spleen. 

The  adult  animal  (No.  8)  was  killed  when  ill  97  days 
after  she  was  fed,  and  showed  ulceration  and  caseation 
of  both  tonsils,  enlargement  and  caseation  of  the  cervical 
and  phar3mgeal  glands,  and  severe  general  tuberculosis  ; 
the  intestines  and  mesenteric  glands  were  not  affected. 
The  peritoneum  was  tuberculous,  infection  taking  place- 
apparently  from  the  spleen. 

In  the  latter  two  baboons  there  was  very  little  difference 
in  the  extent  of  distribution  of  the  tuberculosis,  but  it 
was  observed  that  the  nodules  in  the  spleen,  and  some 
of  the  nodules  in  the  liver  and  omentum  were  larger 
and  more  advanced  in  caseation  in  the  old  animal  than 
those  in  the  corresponding  organs  of  the  young  one. 

PIGS. 

Six  of  the  pigs,  three  young  and  three  adult,  were 
killed  in  periods  vary  ng  from  38  to  46  c'ays  and  six  in- 
periods  vary.'ng  from  103  to  1 17  days  ;  two  of  the  pigs  in  each 
series,  one  young  and  one  adult,  had  each  received 
1,000,000,  two  5,000,000  and  two  10,000,000. 

All  the  pigs  became  tuberculous.  The  extent  and 
severity  of  the  disease  being  greater  in  the  young  pigs 
than  in  the  older  ones,  and  greater  in  the  pigs  that  lived 
the  longest  and  in  those  that  received  the  larger  doses. 

The  intestines  showed  definite  lesions  in  three  only 
out  of  the  twelve  animals  fed  ;  in  a  fourth  there  was  a 
doubtful  ulcer  ;  the  intestinal  lesions  were  few  in  number 
and  inconspicuous,  appearing  in  the  form  of  one  or  two 
minute  erosions  of  the  mucous  membrane  without  defi- 
nite caseation  at  the  bases.  In  two  of  the  pigs  the  tonsils 
were  affected,  one  of  the  cases  being  in  an  animal  in 
which  the  intestines  were  not  involved. 

Eleven  of  the  animals  showed  disease  of  the  mesenteric 
glands,  the  remaining  one,  in  which  the  mesenteric  glands 
were  normal,  showing,  however,  tuberculosis  of  the  sub- 
maxillary and  colic  glands. 

The  submaxillary  and  phar3mgeal  glands  were  tubercu- 
lous in  eight  cases,  and  in  six  of  these  the  tonsils  and 
pharynx  were  normal ;  in  several  instances  the  sub- 
maxillary glands  attained  a  large  size  and  were  more 
extensively  tuberculous  than  the  mesenteric  glands. 

From  the  glands  in  connection  with  the  alimentary 
tract  tubercle  bacilli  in  the  young  pig  appear  to  be  quickly 
disseminated  into  the  lungs  and  liver  ;  in  the  three  young 
animals  killed  a  short  time  after  inoculation  there  was 
a  distinct  relationship  between  the  number  of  tubercles 
in  these  organs  and  the  number  of  bacilli  ingested. 

The  spleen  in  five  out  of  the  six  adult  pigs  was  normal,; 
and  in  the  majority  of  the  young  animals  was  only  slightly 
affected. 

The  kidneys  showed  doubtful  lesions  in  three  cases. 

The  portal  and  bronchial  glands,  as  shown  by  these 
experiments,  become  tuberculous  after  the  liver  and 
lungs. 

The  serous  surfaces  are  apparently  not  affected  until 
late  in  the  disease,  the  right  side  of  the  diaphragm  in 
contact  with  the  liver  showing  nodular  tuberculosis 
before  the  omentum  or  pleura. 

CALVES. 

Of  the  two  calves  which  received  the  smallest  dose, 
one.  No.  150,  showed  after  64  days  extensive  tuberculosis 
of  one  pharyngeal  gland  and  no  sign  of  disease  elsewhere,' 
the  other  showed  two  nodules  in  the  small  intestine  and 
one  in  the  large  and  two  ileo-colio  glands  were  tubercu- 
lous ;  in  the  latter  calf,  killed  98  days  after  the  experi- 
ment began,  the  tuberculosis  had  spread  to  the  thorax, 
a  few  gritty  tubercles  being  found  in  the  dorsal  medias- 
tinal glands  (the  nodules  in  the  lung  of  this  animal  were 
not  tuberculous). 

The  four  calves  which  received  the  larger  doses 
(5,000,000  and  10,000,000)  were  more  severely  affect(jd 
than  those  which  had  1,000,000;   there  were  numerous 
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and  widespread  lesions  in  tlie  small  intestines  and  well- 
marked  tuberculosis  of  the  mesenteric  glands  ;  the  ileo- 
colic glands  were  affected  in  every  case,  but  not  to  the 
same  extent  as  the  mesenteric,  and  a  few  colic  glands  in 
three  cases  showed  slight  tuberculosis. 

Three  of  these  calves  were  killed  36  days  after  feeding, 
and  so  there  was  little  disease  to  be  seen  beyond  the 
nearest  glands  ;  in  one,  a  gluteal  gland  contained  a 
nodule,  and  in  another  the  spleen  and  the  long  caudal 
mediastinal  gland,  although  not  obviously  tuberculous, 
were  able  to  infect  guinea-pigs. 

The  fourth  calf  (No.  152)  wa-s  killed  96  days  after  it 
was  fed,  and  it  was  surprising  to  what  a  slight  extent 
the  disease  had  spread  in  that  time,  a  few  caseous  foci  only 
being  seen  in  the  cocliac  glands  and  one  tubercle  in  the 
liver  and  one  in  a  portal  gland. 

COURSE  OF  INFECTION. 

Out  of  twenty-three  animals  (one  of  the  baboons  is 
eliminated  on  account  of  the  presence  of  natural  tubercu- 
losis) the  tonsils  were  affected  in  three  instances — twice 


in  the  pig  and  once  in  the  baboon.  The  small  intestines 
showed  definite  lesions  in  twelve  cases,  five  )ieing  in 
calves,  four  in  baboons  and  three  in  pigs  (in  a  fourth  pig 
there  was  a  doubtful  erosion). 

In  all  the  animals  the  glands  in  connection  with  the 
alimentary  tract  were  tuberculous  ;  in  one  of  the  six 
calves  and  in  seven  of  the  twelve  pigs  these  glands  were 
affected  without  evident  disease  of  the  alimentary  mucous 
membrane  ;  in  every  baboon  there  was  a  lesion  at  the 
site  of  entry  of  the  bacillus. 

The  early  appearance  of  lesions  in  the  lungs  and  liver 
of  young  pigs  fed  with  tuberculous  materia!,  and  the 
numerical  relationship  of  the  lesions  with  the  number 
of  bacilli  ingested,  indicate  that  tubercle  bacilli  can  pass 
through  the  mucous  membrane  of  the  alimentary  tract 
and  glands  in  connection  with  it  and  primarily  infect 
distant  organs. 

The  experiments  with  the  pigs  have  clearly  shown  that 
in  these  animals  the  bronchial  and  portal  glands  became 
infected  after  the  lungs  and  liver  ;  in  the  calf  the  medias- 
tinal glands  may  be  tuberculous  without  evident  disease 
in  the  lungs. 


502 


^3 

5  ( 


o  t^, 


+ 

Gluteal 
gland. 

Serous  Surfaces. 

••BJuau 

+  -f 

•mnauo'^uaj 

+  + 

•ra8i3Jijdi!i(j 

+     +  -f 

•s^iCaupi^ 

•spu^o  iB^aoj 

,  + 

+     +     +                            +  + 

No  lesions 
visible.  G.P. 

died  of 
tuberculosis. 

+ 
+ 

No  lesions 
visible.  G.P. 

became 
tuberculous. 

+ 

•Bpu-Bif)  OIBIjaOQ 

+        +    +  -t 

•SpTIB[Q  OIOBaOTlX 

G.P.  from 

candal 
mediastinal 

gland  died 
tuberculous. 

+ 
> 

•sfeunT; 

Doubtful 
nodules.  G.P. 
remained 
healthy. 

+ 

+ 
+ 

•bpuBjo  onoo 

+                  +  + 

•spu'Bio  cijoo-oaji 

+            +                  +     +  + 

•spuB|Q  oua^uasapj 

^I'l     -f                                        ♦    +                  +  4 

■spuBiQ  I'BaSaifj'Bqj 

-f  + 

•saui^saiui 

-f-f                 -f+               "f'f++               +  + 

■si!su->x 

-f 

-uadsa  JO  uot^BanQ 

'd 

m                   mo                ooocoeo  o<=> 

•jiiP'Ba;  JO  jaquinx 

1,000,000 
5,000,000 

5,000,000 

10,000,000 
1,000,000 

10,000,000 
1,000,000 
1,000,000 
5,000,000 
5,000,000 

10,000,000 
10,000,000 

•aSy 

2  months 
2  months 

2  months 

2  months 
2  months 

2  months 
Young  - 
Adult  - 
Young  - 
Adult  - 

Young  - 
Adult  - 

Animal. 

Calf  loO 
Calf  156 

Calf  146       -     "  - 

Calf  154 
Calf  148 

Calf  152 
Baboon  2 
Baboon  8 
♦Baboon  4 
Baboon  10  - 

Baboon  6 
Baboon  12  - 

fl  a) 

cn  ^ 

o  p 
a;  .v^ 

§1 

*  73 


J3 
H 


o 


503 


+ 

ous 
ices. 

•-Bjnau 

+ 

■f 

+ 

03  3 

•ranauo^ijaj 

+ 

•f 

+ 

•mS'BJt[dB[Q 

+ 

+ 

+ 

+ 





+ 

+ 

+ 

A 

+ 

-f 

+ 

■f 

+ 

•J3AI7 

+ 

+ 

■f 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Tj'eiiaoQ 

+ 

+ 

+ 

+ 

•SpUB|jC)  I'BUI^S'Bipam 

+ 

+ 

+ 

•spu'B[f3  [tnqouojg 

+ 

(Slight) 

+ 

+ 

+ 

+ 

+ 

9— 

+ 

(Slight) 

+ 

■f 

T 

•spu-Bio  oijoo 

+ 

+ 

+ 

+ 

+ 

-f 

+ 

•SpUBJQ  OIIOD-08|J 

+ 

+ 

+ 

+ 

+ 

+ 

■f 

■f 

•spu-BiQ  ouaquasaj^r 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

■spuBjf3  j'BoiAjaQ 

+ 

+ 

+ 

•gpu'Bji'3  j'BaSiiA'jBqj 

(right): 

+ 

•spuBjo 

jCjBJjTXBraqng 

+ 

-ft 

*saui^sa!^iij 

+ 

+ 

+ 

•sjisuox 

+  + 

•;uani 
-tjadx[^  JO  aoi]i?jnQ 

39  daj^s 

GO 
CO 

o 

t  - 

CO 

CO 

C' 

o 

•{[[loijg  JO  joqmnvj 

o  o 

c  O 
O  O 
C^'  o 

o  o 

O'  o 

000'000'S 

000'000'C 

10,000,000 

OOO'OCO'O!  , 

1,000,000 

o 

o 
o 

o 

o 

5,000,000 

5,000,000 

o 

3 

o" 
o 
o 
o" 

10,000,000 

•a§V 

10  weeks  - 
9  months  - 

10  w  eeks  - 

7-8  months 

CO 

o 
o 

9  months  - 

10  weeks  - 

7-8  mouths 

10  weeks  - 

7-8  months 

10  weeks  - 

9  months  - 

Animal. 



?y.  -H 

01 

tc 

s 

CO 

s 

I'ig  20 

o 

s 

Pig  30 

Pig  38 

Pig  22 

Pig  30 

• 

o 

Ol 

to 

s 

Pig  42 

504 


DETAILED  DESCRIPTION  OF  EXPERIMENTS. 


CALF  156. 


Age— 2  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 

Date— January  loth,  1904. 

Amount  of  MJk— 27-94  cc. 

Number  of  tubercle  bacilli— 5,000,000. 

Killed— February  20t!i,  1904. 

Duration  of  Experiment— 36  clays. 

Clinical  History. 
The    Cilf  remained  in  good  health  throughout  tiie 
experiment. 

TemperaUire. 

No  marked  rise.  Highest  temperature,  SO'S"  on 
twenty-fourth  day. 

W  tights. 

cwt.    qr.  lbs. 

January  19th,  1904  -  -  -  1  0  14 
February  16th,  1904  -       -       -      1      1  15 

Gain  in  weight. — 1  cjr.  1  lb. 
Average  weekly  increase. — 7  "25  lbs. 

Tuberculin  Test. 

February  19th,  1904.  31  days  after  the  experiment 
began.    Positive.    Rise  of  temperature  1"70  CI. 

POST-MORTEM  EXAMINATION. 
Tongue,  Pharynx. — Normal. 

Tonsils. — Slightly  congested.    Otherwise  normal. 

Fclropharyngeal  lymphatic  Glands,  Submaxillary  Lym- 
phatx  Glands,  Subparotid  Lymphatic  Glands. — Were  free 
from  visible  tubercle. 

Cervical  Glands.  Oesophageal  Glands. — Normal. 

Abdomen : 

Omentum,  Peritoneum. — Showed  no  evidence  of 
tuberculosis. 

Intestines. — The  mucous  membrane  throughout 
the  whole  length  of  the  small  and  large  intestines 
was  dotted  with  closely  set  petechial  points  of 
hajmorrhage ;  that  in  the  colon  also  showed  a  large 
patch  of  congestion. 

Small  Intestines. — The  interior  of  the  small  intes- 
tines showed  a  number  of  nodules,  from  3  to  10  mm. 
across,  the  majority  oi  which  were  ulcerated  ;  these 
were  more  abundant  in  the  duodenum  and  the 
jejunum  than  in  the  ileum,  and  occurred  in  the 
first  part  in  almost  every  successive  patch,  and 
several  were  seen  in  the  mucous  membrane  ;  in  the 
ileum  only  here  and  there  was  the  mucous  membrane 
of  a  Peyer's  patch  affected,  the  long  terminal  Peyer's 
patch,  although  slightly  swollen,  showed  no  sign  of 
ulceration  or  tuberculous  deposit.  From  eighteen  to 
twenty  nodules  were  counted  ;  five  of  these  were 
submucous  ;  ten  occurred  in  five  out  of  the  first  six 
patches. 

The  nodules  were  hyperaemic  and  slightly  raised 
above  the  surface  :  most  of  them  showed  a  minute 
central  ulcer  exposing  a  caseous  central  part,  but  in 
several  the  destruction  of  the  mucous  membrane 
was  more  complete,  and  irregular  ulcers,  up  to  6  mm. 
in  diameter,  were  formed,  the  edges  and  base  of  which 
were  caseous.  1  here  were  no  subperitoneal  tubercles, 
but  the  thickened  bases  here  and  there  formed  dis- 


tinct elevations  on  the  serous  surface.  Two  Peyer's 
patches  showed,  in  addition  to  nodules,  very  numer- 
ous minute  yellow  foci. 

Large  Intestine. — There  was  no  ulceration  or  sign 
of  tuberculosis  in  the  cseoum,  colon  or  rectum. 
Glands : 

As  a  result,  probably,  of  the  inoculation  of  tubercu- 
lin on  the  preceding  day,  all  the  abdominal  lymph 
glands  were  greatly  enlarged,  haemorrha^nc  and 
cedematous.  Many  glands,  not  ordinarily  visible, 
on  the  surface  of  the  stomach  and  in  the  mesocolon, 
stood  out  as  conspicuous  dark  red  objects. 

There  was  an  excess  of  fluid  in  the  peritoneal 
cavity,  ana  the  serous  surface  of  the  small  intestines 
was  hyperaemic. 

A  gland  lying  on  the  mesenteric  artery,  near  the 
pancreas,  was  indurated  and  showed  a  few  caseous 
foci. 

Gastric  Glands. — A  gland  on  the  surface  of  the 
rumen,  the  size  of  a  broad  bean,  was  indurated  and 
thickly  beset  with  caseous  foci. 

Other  gastric  glands  were  free  from  tubercle. 

Mesenteric  Glands. — When  removed  from  the 
intestines,  the  glands  in  the  fore  part  of  the  mesentery 
were  seen  to  be  more  extensively  involved  than 
those  in  any  other  part.  The  first  seven  glands  were 
much  enlarged  (the  largest  2  in.  by  1]-  in.  by  |  in.) 
and  uniformly  hardened ;  the  remaining  glands 
with  one  exception,  showed  in  some  parts  of  their 
cortices  nodular  enlargements,  up  to  1*5  cm.  or 
more  in  diameter.  Fourteen  or  fifteen  of  such 
nodules  were  counted. 

On  section  the  glands  and  nodules  showed  moder- 
ately well  advanced  caseation,  but  there  was  still 
a  fair  amount  of  grey  translucent  tissue  ;  the  caseous 
areas  were  firm,  greyish  white,  and  very  congested. 

Ileo-Ccecal  Glands. — A  large  ileo-caecal  gland  con- 
tained a  caseous  nodule  1  cm.  in  diameter. 

An  ileo-colic  gland  showed  a  translucent  tubercle, 
the  size  of  a  pin's  head. 

Other  glands  round  the  termination  of  the  ileum 
were  unaffected. 

Colic  Glands,  Bectal  Glands. — Were  all  free  from 
tuberculosis. 

Coeliac  Glands. — Were  unaffected. 

Spleen,  (10  0Z3.)  Liver,  Gall  Bladder,  Portal 
Glands, Kidneys. — Showed  no  visible  tubercles. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura,  Diaphragm,. — Noi'mal. 

Lungs. — Tae  lungs  showed  throughout  numerous 
petechia!  haemorrhages,  and  on  the  surface  several 
ecchymotic  patches ;  no  tubercles  were  seen. 

Thoracic  Glands. — The  bronchial  glands  and  the 
glands  in  the  dorsal  mediastinum  were  slightly 
enlarged,  cedematous  and  haemorrhagic. 
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The  following  glands  were  unaffected  : — 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  Pudic,  Iliac, 
Sacro-iliac,  Lurnbar,  Prescapidar,  Prepectoral,  Axillary. 

At  the  seat  of  inoculation  of  tuberculin  (thirty  hours 
previously)  on  the  left  side  there  was  a  prominent  (Edema- 
tous swelling.  7  in.  by  5  in.  by  2  in.,  involving  subcutaneous 
tissues,  muscles  and  deep  areolar  tissues. 

Left  Prescapidar  Gland. — Measured  1|  in.  by  1  in.  by 
I  in.,  and  on  s3ction  was  very  a;dematous  and  hoemorrhagic. 

Right  Prescapidar  Gland. — 1^  in.  by  {  in.  by  J  in.,  was 
oedematous.  and  showed  a  few  petechial  points. 

Testicles,  Larynx,  Trachea. — Normal. 


Microscopical  Examination. 

Smears  from  : 

Intestinal  Ulcers  : 

(a)  Pus   from   Centre   of    Ulcer. — Numerous 
tubercle  bacilli. 

{b)  Caseous  Margin  {two  films  examined). — A 
few  tubercle  bacilli. 
Gastric  Gland  1    Tubercle  bacilli 

Gland  on  Mesenteric  Artery  f  numerous. 

Mesenteric  Gland. — A  few  tubercle  bacilli. 
Ileo-Caecal  Gland. — No  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 
All  Intraperitoneally. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

852 

130 

E.  of  Spleen 

Killed  58  days 

Healthy. 

853 

150 

E.  of  Mediastinal  Gland 

Killed  58  days 

Healthy. 

854 

110 

E.  of  Mesenteric  Gland 

Died  34  days 

General  Tuberculosis. 

855 

190 

E.  of  Intestine 

Died  27  days 

General  Tuberculosis. 

CALF 

Age — 2  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 

Date— January  12th,  1904. 

Amount  of  Milk— 315-2  cc. 

Number  of  tubercle  bacilli— 5,000,000. 

Killed— February  17th,  1904. 

Daration  of  Experiment- 35  days. 

Clinical  History. 

The  animal  showed  no  signs  of  ill-health  during  the 
experiment. 

Temper-ature. 

The  temperature  rose  on  the  22nd  day,  and  was  high  for 
3  or  4  days  (highest  40"2°  C.) ;  subsequently  it  wa^i  normal. 

Weights. 

cwt.  qrs.  lbs. 

January  19th,  1904       -       -       -    1      1  0 

February  16th,  191)4      -       -       -    1      2  0 

Gain  in  weight. — 1  qr. 
Average  iveekly  gain. — 7  lbs. 

Tuberculin  Test. 

February  16th,  1904.  35  days  after  the  experiment 
began.    Positive.    Rise  of  temperature  1  "5°  C. 

POST-MORTEM  EXAMINATION. 

Tongue,  Naso-Pharynx. — Normal. 

Tonsils. — Congested  ;  otherwise  normal. 

Post-Pharyngeal    Glands. — Edematous    and  slightly 
congested  ;  showed  no  macroscopic  evidence  of  tubercle. 

Submaxillary  Lymphatic  Glands,  Sub  parotid  Lymphatic 
Glands. — Normal. 

Cervical  Glands. — On  both  sides  normal. 
OesopJiageal  Glands. — Normal. 

77. 


146. 


Abdomen  : 

In  the  peritoneal  cavity  there  was  a  small  quantity 
of  clear  yellow  fluid  (30  to  40  cc). 

The  parietal  peritoneum  was  normal. 

Omentum. — The  omentum  contained  very  little  fat, 
and  showed  no  visible  tubercles. 

The  blood  vessels  on  the  serous  surfaces  of  the 
small  intestines  were  markedly  dilated. 

Small  Intestine. — The  mucous  membrane  through- 
out the  whole  length  of  the  small  intestine  was 
congested ;  the  congestion  was  chiefly  noticeable 
on  the  .summits  of  the  valvute  conniventes,  and  was 
greater  in  the  duodenum  and  jejunum  than  the 
ileum  ;  the  margins  of  all  the  Peyer's  patches  were 
raised  and  congested. 

In  the  first  five  feet  of  intestine  the  mucous  mem- 
brane showed  two  minute  yellow  foci  (a  smear  from 
one  of  these  showed  tubercle  bacilli).  The  first 
Peyer's  patch,  seven  feet  from  the  j^ylorous,  con- 
tained four  yellow  foci,  one  the  size  of  a  pin's  head, 
the  others  just  visible  (two  of  these  foci  were  ex- 
amined ;  tubercle  bacilh  were  foimd  in  one  only). 

Following  this  there  were  five  patches  ;  two  of 
these  were  normal ;  three  each  contained  two  yellow 
foci  similar  to  the  above  (tubercle  bacilli  were  "found 
in  one  focus).  The  yellow  foci  were  softened,  and 
occurred  near  the  surface  of  the  patch. 

About  twenty-six  feet  from  the  pylorus  a  Peyer's 
patch  showed  one  yellow  focus  and  a  minute  ulcer. 

From  this  point  onwards  all  the  Peyer's  pat<?hes, 
with  five  exceptions,  showed  small  ulcers ;  the 
ulcers  were  situated  in  the  centres  of  slightly  raised 
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indurated  rounded  areas  from  6  to  8  mm.  in  diameter  ; 
the  mucous  membrane  surrounding  the  ulcers  was 
deeply  congested.  The  ulcers  in  most  cases  were 
merely  minute  superficial  erosions  exposing  greenish 
white  necrotic  substance,  but  some,  and  these  in  the 
ileum,  were  circular,  2  to  3  mm.  in  diameter,  and 
involved  the  whole  thickness  of  the  patch  ;  the  latter 
were  filled  with  soft  yellow  pus. 

On  section  through  the  indurated  areas  the  lymphoid 
tissue  beneath  the  mucous  membrane  was  seen  to 
be  in  a  state  of  caseation. 

There  were  no  subperitoneal  tubercles  or  thickening 
of  the  muscle  wall,  but  the  serous  coat  opposite 
some  of  the  ulcers  was  slightly  roughened. 

Two  or  three  of  the  patches  in  the  ileum  showed 
in  the  neighbourhood  of  the  ulcers  numerous  discrete 
caseous  foci,  and  two  patches  each  contained  a 
caseous  nodule  which  had  not  ulcerated.  There 
were  altogether  twenty-four  nodules  that  had  ulcer- 
ated and  two  that  had  not,  besides  numerous  caseous 
)oci ;  the  nodules  were  contained  in  fourteen  patches, 
the  long  terminal  one  containing  ten,  nine  close 
together  at  the  anterior  end,  and  one  three  inches 
from  the  ileo-csecal  valve ;  near  the  latter  there 
were  a  few  minute  yellow  foci. 

Large  Intestine. — The  mucous  membrane  of  the 
caecum  and  colon  was  congested ;  eighteen  inches 
from  the  ileo-caecal  valve  the  colon  showed  two 
nodules,  the  largest  about  the  size  of  a  pea,  con- 
taining soft  greenish  material  (no  tubercle  bacilli 
were  found — probably  parasitic). 

There  was  no  sign  of  ulceration  in  any  part  of  the 
large  intestine. 

Gastric  Glands. — All  the  gastric  glands  appeared 
enlarged :  on  section  they  were  oedematous,  but 
showed  no  tuberculosis. 

The  coeUac  glands,  and  glands  in  close  contact 
with  the  pancreas,  were  oedematous,  but  free 
from  visible  tubercle. 

Mesenteric  Glands. — With  the  exception  of  three 
glands  in  the  anterior  part  of  the  mesentery,  and 
two  a  little  further  along,  which  were  unaffected, 
all  the  mesenteric  glands  contained  in  their  cortices 
firm  rounded  nodules,  ranging  in  size  from  6  to  8  mm. 
up  to  To  cm.  in  diameter.  There  were  in  all  about 
twenty-four  nod\iles.  They  caused  on  one  side  of 
the  mesentery  marked  projections,  over  which  the 
serous  coat  was  very  congested.  When  cut  into, 
-the  majority  of  the  nodules  were  seen  to  be  extensively 
•caseated,  those  in  the  anterior  part  being  less  ad- 
vanced, and  showing  more  grey  translucent  tissue 
than  those  in  the  posterior ;  the  caseous  areas  were 
not  softened  or  appreciably  calcareous.  The  large 
-terminal  gland  of  the  series  contained  two  nodules 
.  and  several  scattered  foci. 

Ileo-colic  Glinds. — A  large  gland  (1-^  in.  by  |  in. 
Jby  ^  in.)  in  contact  with  the  ileum,  2  or  3  in.  from 


the  ileo-csecal  valve,  was  thickly  beset  with  caseoui, 
foci ;  a  second  gland,  about  half  the  above  size, 
[.,  lying  on  the  opposite  side  of  the  ileum  at  its  junction 
with  the  caecum,  contained  a  moderate  number  of 
caseous  foci  in  the  cortex. 

Colic  Glands. — The  first  few  glands  in  connection 
with  the  colon  appeared  normal.  Eighteen  inches 
from  the  ileo-csecal  valve  there  was  a  gland  the  size 
of  a  large  pea,  which  was  tuberculous  throughout ; 
4J  ft.  onwards  a  cohc  gland  showed  a  little  collec- 
tion of  caseous  foci  in  one  part  of  the  cortex ; 
other  coUc  glands  appeared  normal. 

Rectal  Glands. — Normal. 

Spleen,  Kidneys,  Suprarenal  Bodies,  Liver,  Gall 
Bladder,  Portal  Glands. — Everywhere  normal  in 
appearance. 

Lungs. — The  surfaces  of  both  lungs  were  spotted  all 
over  with  minute  petechial  haemorrhages  ;  similar  points 
were  seen  on  section ;  there  were  no  visible  tubercles. 
The  anterior  lobe  of  the  right  lung  showed  some  small 
patches  of  collapse. 

Mediastinal  Glands  and  Bronchial  Glands. — Were  inten- 
sely congested  and  oedematous,  but  showed  no  sign  of 
tuberculosis. 

The  left  bronchial  gland  was  much  more  oelematous 
than  the  right. 

Peribronchial  Glands,  Ventral  Mediastinal  Glands,  Verte- 
bral Glands,  Visceral  Pleura,  Parietal  Pleura,  Heart, 
Pericardiunn. — Normal. 


The  following 
culosis : — 


glands  showed  no  evidence  of  tuber- 


Ischiatic,  Gluteal,  Popliteal,  Precrural,  Pudic,  Iliac, 
Sacro-iliac,  Lumbar,  Axillary,  Prepectoral,  Prescapular ^ 

At  the  seat  of  inoculation  of  tuberculin  (eigh  teen  hours 
previously)  there  was  a  prominent  swelling,  5  in.  by  3  in. 
When  incised  it  was  seen  to  be  an  inch  and  a  half  thick, 
and  to  be  produced  by  an  oedematous  infiltration  of  the 
subcutaneous  tissues,  muscles  and  deep  areolar  tissues. 

Left  Prescapulir  Gland. — Measured  2  in.  by  1  in.  by 
(nearly  1  in.)  and  was  on  section  oedematous  and  haemorr- 
hagic. 

Right  Prescapidar. — 2  in.  by  1  in.  by  |  in. — Normal. 
Larynx,  Trachea,  Thyroid,  Thymus,  Testicles. — Normal. 

Microscopical  Examination. 

Smears  from  : 

Five  Foci  in  Duodenum. — Tubercle  bacilli  in  two. 

Two  Ulcerating  Intestine  Nodules. — Tubercki  ba<'il  i 
in  both. 

Mesenteric  Gland. — Tubercle  bacilli  very  num; r  ius. 
Colic  Gland. — Tubercle  bacilli  numerous. 
Gland  on  Pancreas.— tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 
All  Intraperitoneally. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

841 

170 

E.  of  Mesenteric  Gland 

Died  12  days 

Tuberculosis. 

.«42 

160 

E.  of  Spleen 

Died  59  days 

General  Tuberculosis. 

S43 

160 

E.  of  Mediastinal  Gland 

Died  62  days 

General  Tuberculosis. 

£44 

140 

E.  of  Intestine 

Died  12  days 

Tuberculosis. 

845 

110 

Peritoneal  Fluid 

Killed  84  days 

Healthy. 
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CALF 

Age — 2  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 

Date — January  15th,  1904. 

Amount  of  Milk— 55-88  cc. 

Number  of  tubercle  bacilli— 10,000,0  )0. 

Killed— February  20th,  1904. 

Duration  of  Experiment — 36  days. 

Clinical  History. 

The  calf  remained  in  good  health  during  the  experi- 
ment. 

Temperature. 

Slight  rise  on  the  17th  day,  then  normal ;  temperature 
again  raised  in  fourth  week,  reaching  40'5'  C.  on  24th  day. 

Weight,'!. 

cwt.  qrs.  lbs. 
January  19th,  1904         -       -       -    1    0  24 
February  10th,  1904        -       -       -    1    1  22 

Gain  in  iceight. — 26  lbs. 

Average  gain  per  week. — 6 '5  lbs. 

Tuberculin  Test. 

February  19th,  1904.    35  days  after  experiment  began. 
Positive.    Rise  of  temperature,  2-4°  C. 

POST-MORTEM  EXAMINATION. 

Tongue,  Septum  Nasi,  Pharynx,  Tonsils. — Normal. 

Retro-Pharyngeal  Glands. — (Edematous  ;  otherwise  nor- 
mal. 

Submavillary  Lymphatic  Glands,  Sub  parotid  Lymphatic 
Glands,  Cervical  Glands,  Oesophageal  Glands. — Normal. 

Abdomen. — 

There  was  an  excess  of  fluid  in  the  peritoneal 
cavity  ;  the  serous  surface  of  the  small  intestine  was 
slightly  hypersemic. 

Omentum. — The  omentum  showed  no  evidence 
of  tuberculosis. 

The  Parietal  Peritoneum  was  normal. 

Small  Intestine. — The  mucous  membrane  was 
slightly  congested.  One  foot  from  the  pylorus  the 
mucous  membrane  showed  a  flattened  caseous  nodule, 
in  the  centre  of  which  there  \\as  a  minute  ulcer  ; 
a  Ivmphatic  gland  inclose  proximity  was  tuberculous. 
Similar  nodules  were  scattered  throughout  the  whole 
length  of  the  small  intestine  ;  there  were  altogether 
twenty-eight  nodules,  eight  or  nine  of  which  occurred 
in  the  mucous  membrane,  the  rest  in  Peyer's  patches  ; 
all  except  three  were  ulcerated.  The  ulcers  were 
situated  in  the  centres  of  the  nodules,  and  were 
mostly  minute  erosions,  exposing  a  caseous  floor, 
but  one  or  two  in  the  ileum  were  moderately  large, 
had  irregular  margins,  and  were  filled  with  yellow 
pus.  The  nodules  were  slightly  raised  above  the 
surface,  and  were  congested ;  they  varied  in  size 
from  3  or  4  up  to  6  mm.  in  diameter,  but  were  usually 
about  5  mm.  ;  they  were  more  numerous  in  the 
iuodenum  than  in  the  jejunum  or  ileum.  Section 
through  a  nodule  showed  a  caseous  centre  ;  the  muscle 
.vail  \\'as  not  apparently  infiltrated,  and  there  were 
no  subperitoneal  tubercles,  but  the  site  of  a  nodule  was 
marked  on  the  external  surface  of  the  gut  by  a  reddish 
discolouration. 

Two  or  three  of  the  affected  Peyer's  patches  showed 
naseous  fooi,  as  well  as  nodules  ;  others  caseous 
I'oci  only.  Thirteen  patches  were  affected  ;  twenty 
appeared  normal ;  the  long  patch  in  the  ileum  showed 
one  large  irregular  ulcer  and  three  small  ones  at  the 
anterior  end.  Two  or  three  inches  from  the  ileo- 
c;ie;-al  valve  there  was  a  small  uIclt  in  the  mucous 
membrane. 

Large  Intestine. — In  the  upper  part  of  the  colon 
there  were  two  slightly  raised  congested  nodules, 
one  8  mm.,  the  other  5  mm.  in  diameter  ;  both  were 
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cerated,  tiie  ulcers  being  filled  with  yellowish  pus. 
n  section  the  nodules  were  caseous  in  the  centre, 
httle  distance  from  the  large  nodule  there  was  a 
:bperitoneal  tubercle,  the  size  of  a  mustard  seed. 
A  small  nodule  with  a  minute  ulcer  was  seen  in 
e  cajcum,  and  a  similar  one  in  the  colon  near  the 
ileo-cEecal  valve. 

Lymphatic  Glands.~A\\  the  abdominal  lymj)!) 
glands,  ajmrt  from  those  obviously  tuberculous,  were 
enlarged  and  edematous. 

The  gastric  glands  and  coeliac  glands  showed  no 
sign  of  tubercle. 

A  gland  lying  along  the  mesenteric  artery  near 
the  pancreas  showed  a  number  of  caseous  "foci  in 
the  cortex  (a  smear  showed  tubercle  bacilli). 

One  of  the  series  of  small  glands  in  connection  • 
with  the  first  few  feet  of  the  duodenum  was  tuber- 
culous throughout  {see  duodenum). 

Mesenteric  Glands. — The  mesentery,  when  separ- 
ated from  the  intestines,  had  at  the  anterior  end 
two  large  indurated  glands,  which  on  section  showed 
throughout  a  network  of  firm  caseous  tissue  in  a 
greyish  translucent  matrix.  (These  glands  lay 
between  the  duodenum  and  large  intestine.) 

The  above  were  followed  by  t.vo  small  glands, 
one  of  which  contained  a  few  caseous  foci. 

From  this  point  the  great  majority  of  the  mesen- 
teric glands  showed  in  some  part  of  their  substance 
hard  nodular  enlargements,  over  which  the  mesentery 
was  congested.  Twenty-four  to  twenty-six  nodules- 
were  counted.  They  ranged  in  size  from  5  mm.  in 
diameter  to  2  cm.  by  1  cm.,  but  were  generally  about 
1  cm.  across  ;  they  were  situated  in  the  cortex,  were 
irregular  in  outline  and  not  definitely  circumscribed  ; 
the  cut  surface  showed  grey  translucent  tissue 
closely  beset  with  caseous  foci,  which  in  some  of  the 
nodules  were  confluent.  The  nodules  were  rather 
more  numerous  in  the  anterior  than  the  posterior 
half  of  the  mesentery.  Beside?  the  nodules  a  fev,' 
of  the  glands  contained  caseous  foci. 

The  large  terminal  gland  contained  two  nodules 
5  mm.  in  diameter,  and  several  yellow  foci. 

Ileo-colic  Glands. — A  large  gland  closely  applied 
to  the  ileum,  near  the  ileo-ciecal  valve,  showed 
two  caseous  masses,  each  about  1  cm.  in 
diameter,  and  numerous  foci  ;  a  small  gland 
near  this  in  the  meso-cajcum  was  closely  beset  with 
caseous  foci.  Four  glands,  ranging  in  size  from  a 
kidney  to  a  broad-bean,  in  the  upper  part  of  the 
meso-colon,  were  affected  ;  one  contained  several 
translucent  points ;  the  others  small  caseating 
masses  and  caseous  foci. 

Colic  Glmds. — -A  colic  gland  two  feet  from  the 
ca?cal  valve  showed  numerous  caseous  foci ;  tlirce 
mid-colic  glands  contained  caseating  nodules. 

Other  colic  glands  and  the  rectal  glands  were 
unaffected. 

Spleen. — 9  ozs.  Showed  no  naked  eye  evidence 
of  tuberculosis. 

Kidneys,  Suprarenal  Bodies,  Liver,  Gall  Bladder, 
Hepatic  Lymphatic  Glands. — Showed  no  naked  eya 
evidence  of  tuberculosis. 

Thorax : 

Lungs. — The  lungs  were  speckled  all  over  with 
numbers  of  hsemorrhagic  points ;  many  lobules 
were  mapped  out  by  effusions  of  blood  in  the  inter- 
lobular septa  ;  on  the  surface  and  on  section  there 
were  no  visible  tubercles. 
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Thoracic  Glands. — The  mediastinal  and  bronchial 
glands  were  hagmorrhagic  (dark  red  throughout)  and 
cedematous  ;    they  showed  no  sign  of  tuberculosis. 

Heart,  Pericardium,  Pleura. — Normal. 

Lymfhatic  Glands : 

night  Gluteal. — Showed  in  the  cortex  a  caseous 
nodule  3  or  4  mm  in  diameter.  (Numerous  tubercle 
bacilh  were  found.) 

The   following  glands  were  free   from  visible 
tubercles  : — 

Ischiatic,  Left  Gluteal,  Popliteal,  Precrural,  Pudic, 
Iliac,  Sacro-iliac,  Lumbar,  Prescapidar,  Prepectoral, 
Axillary. 

At  the  seat  of  inoculation  of  tuberculin  (26  hours 
previously)  on  the  left  side  of  the  neck  there  was  an 
cedematous  swelling  5  in.  by  4  in.  by  1  in. 

Left  Prescapidar. — in.  by  \\  in.  by  (over)  ^  in. 
On  section  cedematous  and  intensely  haemorrhagic. 


Right  Prescapular. — If  in.  by  |  in.  by  J  in.  Normal 
on  section. 

Larynx,  Trachea,  Thyroid,  Thymus,  Testicles. — Normal. 


Microscopical  Examination  {Smear  preparations). 
Mesenteric  Gland  "j 

The  Gland  Lying  on  the  j- Tubercle  bacilh  found. 
Mesenteric  Artery  J 

Mediastinal  Gland,  "| 
Intestinal  Nodule  (Emulsion  r  No  tubercle  bacilli. 
for  G.  P.'s.)  J 

Intestinal  Nodule  from  Mucous  Membrane. — One 
(?)  tubercle  bacillus  seen. 

Small  Ulcer  in  Ccecum,  1  m  u  i  i.  -n-  c  i 
1-T7      ^  J  -KT  J  7    ■    n  1     l-iubercle  bacilh  found. 

ulcerated  Nodule  m  Colon,] 

Colic  Gland. — No  tubercle  bacilli. 

Gluteal  Gland. — Numerous  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 
All  Inteapeeitoneally. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

848 

140 

E.  of  Spleen 

Killed  58  days 

Healthy. 

849 

130 

E.  of  Mesenteric  Gland 

Died  20  days 

General  Tuberculosis. 

850 

135 

E.  of  Mediastinal  Gland 

Killed  58  days 

Healthy. 

851 

100 

E.  of  Intestine 

Died  3  days 

No  macroscopic  evidence  of 
tuberculosis;  scraping  from 
peritoneum  showed  tuber- 
cle bacilli. 

CALF  150. 

Age — 2  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 
Date — January  15th,  1904. 
Amount  of  Milk — 5*58  c.c. 


Number  of  tubercle  bacilli— 1,000,000. 
ZiUed— March  19th,  1905. 
Duration  of  Experiment— 64  days. 

Clinical  History. 
There  were  no  signs  of  illness  during  the  experiment. 
Temperature. 

The  temperature  rose  to  40-9°  C.  on  11th  day  after  the 
experiment  began,  but  quickly  fell,  and  with  the  exception 
of  a  second  temporary  rise  to  39-9°C.  on  March  7th 
remained  normal  tiU  death. 

Weights. 

cwt.  qrs.  lbs. 

January  19th,  1904  -  -  -  1  0  0 
March  3rd,  1904  -       -       -    1      1  25 

Gain  in  weight. — 1  qr.  25  lbs. 

Hate  of  gain  per  week. — 6-  62  lbs. 

Tuberculin  Test. 
March  14th,  1904.    59  days  after  the  experiment  began. 
Positive.    Rise  of  temperature  1  -9°  C. 

POST  MORTEM  EXAMINATION. 

Condition. — Good. 

Tongue,  Pharynx,  Palate,  Tonsils. — Normal. 
Pharyngeal  Lymphatic  Glands. — On  the  left  side  one 
gland  was  much  enlarged,  measuring  about  2  in.  by  IJ  in. 


by  lin.  On  section  its  tissue  was  found  to  be  grey,  but 
closely  beset  with  yellow  streaks  and  points  of  caseation. 

Several  other  pharyngeal  glands  on  this  side  were  a  little 
larger  than  the  opposite  ones,  but  otherwise  appeared 
normal. 

Glands  on  the  right  side  normal. 

Parotideal  Lymphatic  Glands,  Small  Intestine,  Large 
Intestine,  Mesenteric  Glands. — Normal. 

Ileo-Colic  Glands. — Three  ileo-colic  glands  were  some- 
what enlarged;  on  section  they  were  normal. 

Pleura.  — Normal. 

Lungs. — Save  that  a  few  lobules  were  collapsed,  the 
lungs  were  normal. 

Heart. — Normal. 

Pericardium. — Contained  about  10  c.c.  of  clear  fluid. 
Thoracic  Lymphatic  Glands. — Normal. 

Omentum  and  Peritoneum. — Peritoneal  cavity  contained 
about  3  c.c.  of  clear  fluid. 

Liver. — Normal,  with  the  exception  of  one  speck,  just 
macroscopic,  under  the  capsule.  (C.G.P.  No  tubercle 
bacilli. ) 

Hepatic  Lymphatic  Glands,  Spleen,  Kidneys. — Normal. 
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Various  Li/mphatic  Glands  : 

Bight  Prescapular. — Normal. 

Left  Prescapular. — Was  double  the  normal  size 
and  was  distinctly  (edematous.  (Recent  tuberculin 
inoculation  on  this  side. ) 


Axillary,  Superficial  Inguinal,  Popliteal,  Precrural, 
Ischiatic,  Lumbar,  Iliac. — Normal. 

Microscopical  Examination, 
Mesenteric  Gland. 


Speck  from  Liver  S 


-No  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 
GuiNEA-PiG  890  WAS  Inoculated  Sdbcutaneously. 
Other  Guinea-Pigs  were  Inoculated  Intraperitoneally. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

888 

200 

Peritoneal  Fluid 

Killed  69  days 

Healthy. 

889 

150 

Emulsion  of  Spleen 

Died  2  days 

Acute  infection. 

890 
891 

180 
230 

E.  of  Colic  Gland 
E.  of  Colic  Gland 

1     Killed  69  days 

Healthy. 

892 

220 

E.  of  Left  Posterior 
Pharyngeal  Gland 

1      Died  35  days 

General  Tuberculosis. 

CALF  148. 

Age — 2  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 
Date — January  15th,  1904. 

Amount  of  Milk— 5-58  c.c. 


Number  of  tubercle  bacilli— 1,000,000. 
Killed— April  22nd,  1904. 
Duration  of  Experiment— 98  days. 

Clinical  History. 
There  were  no  signs  of  ill -health  during  the  experiment. 

Temperature. 

Fairly  uniform  throughout,  never  rising  above  39-6°C. 
Weights. 

cwt.  qrs.  lbs. 
January  19th,  1904      -       -       -    1     2  4 
April  19th,  1904  -       -       -    2     2  17 

Gain  in  Weight. — 1  cwt.  13  lbs. 
Average  loeekly  increase. — 9 '61  lbs. 

Tuberculin  Test. 
April  15th,  1904.    91  days  after  the  experiment  began. 
Positive.    Rise  of  temperature,  1-8°C. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Lymphatic 
Glands,  Betropharyngeal  Lymphatic  Glands,  Subparotid 
Lymphatic  Glands,  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum,   Peritoneum. — Normal. 

Small  Intestine. — About  the  middle  of  the  jejunum 
a  Peyer's  patch  contained  a  firm  spherical  nodule,  the 
size  of  a  large  pea  ;  on  section  it  was  composed  of  grey 
translucent  tissue  resembling  gland  tissue  ;  in  the 
centre  there  was  a  minute  yellow  point ;  the  mucous 
membrane  over  the  nodule  was  intact. 

In  the  early  part  of  the  ileum  there  was  a  similar 
but  smaller  submucous  nodule. 

The  long  terminal  patch  was  normal. 

All  the  Peyer's  patches  were  somewhat  swollen. 


Large  Intestine. — In  the  colon,  a  few  inches  from 
the  valve,  there  was  a  submucous  nodule,  the  size 
of  a  split  pea,  containing  yellow,  softened,  gritty 
foci ;  the  mucous  membrane  over  it  was  slightly 
congested,  but  not  ulcerated.  Elsewhere  the  large 
intestine  was  normal. 

Lymphatic  Glands  : 

The  gastric,  c celiac,  and  pancreatic  glands  were 
normal. 

All  the  mesenteric  gland.s  were  normal. 
Ileo-c cecal  gland  normal. 

In  the  angle  between  the  ileum  and  the  colon 
there  was  a  group  of  four  glands  ;  one  was  greatlv 
enlarged,  measuring  2  in.  by  li  in.  by  IJ  in.,  and  was 
practically  caseo-calcareous  throughout ;  a  second 
showed  a  number  of  yellow  gritty  foci  in  the  cortex  ; 
the  other  two  were  normal. 

The  glands  between  the  folds  of  the  large  intestine, 
and  the  rectal  glands,  were  congested  and  larger 
than  norma],  but  showed  no  evidence  of  tubercle. 

Spleen. — 18  ozs.  Normal. 

Liver. — Normal  on  the  surface  and  on  section. 

Portal  Glands,  Kidneys,  Suprarenal  Bodies. — 
Normal. 

Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs. — In  the  aaiddle  of  the  thin  sternal  border  of 
the  right  cephalic  lobe  there  was  a  group  of  twelve  to 
fifteen  nodules,  ranging  in  size  from  2  to  5  mm.  in 
diameter  ;  they  were  all  arranged  closely  together 
(except  one  which  was  a  little  distance  apart) ;  some 
formed  projections  beneath  the  pleura  on  the  external, 
others  on  the  internal  surface.  On  section  they  had 
a  homogeneous  grey  translucent   appearance,  and 
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showed  no  sign  of  caseation  or  calcification  (thsy 
were  not  apparently  of  a  tuberculous  nature).  There 
was  a  large  patch  of  collapse  in  the  right  middle 
lobe,  and  several  smaller  ones  in  the  cephalic  lobes, 
with  these  exceptions  the  rest  of  the  lung  was  normal. 

Thoracic  Glands — The  caudal    mediastinal  gland 
showed  a  minute  gritty  yellow  focus  in  the  cortex. 

The  gland  anterior  to  this  contained  two  nodules 
2  mm.  in  diameter,  yellow  and  gritty  in  the  centre. 

Other  mediastinal  and  the  bronchial  glands  were 
normal. 

Pleura :  The  pleura  and  pleural  surface  of  the 
diaphragm  were  normal. 
The  subcutaneous  tissues  at  the  site  of  inoculation 
of   tuberculin    on  the    right  side  of    the  neck  were 
slightly  oedematous  and  congested. 


Rigid  Prescapular  Gland. — Measured  2i  in.  by  m. 
by  I  in.,  and  on  section  was  very  oedematous  and 
slightly  congested. 

Left  Prescapular  Gland. — Measured  2  in.  by  |  in. 
by  I  in.,  and  was  slightly  oedematous. 

With  the  exception  that  several  glands  were  juicier 
than  usual,  all  the  lymphatic  glands  not  mentioned 
above  were  normal. 

Microscopical  Examination. 
Smears  from  : 

Ileo-Colic  Gland  (Emulsion). — Tubercle  bacilli. 
Mediastinal  Gland. — One  tubercle  bacilli. 
Intestinal  Nodule  (small)  - 
Nodule  in  Colon      -       -  , 
Lung       -       -       -  -J 


No  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 
GuiNE.\-PiG  961  WAS  Inocul.\ted  Intbaperitoneally,  the  Kest  Subcutaneously. 


Number  of 
Guinea-pig. 

Weight  in 
grammes. 

Materials  Inoculated. 

Duration  of  Life. 

Result. 

957 

250 

Peritoneal  Fluid 

Killed  49  days 

Healthy. 

958 

250 

E.  of  Spleen 

Killed  49  days 

Healthy. 

959 

200 

E.  of  Lung 

Killed  49  days 

Healthy. 

960 

200  "1 

(  Died  9  days 

No  Tuberculosis  (acute 

E.  of  Ileo-Colic  Gland 

infection.) 

961 

220  J 

i  Died  26  days 

General  Tuberculosis. 

CALF  152. 


Fed — Once  with  the  tuberculous  milk  of  Cow  64. 

Date — January  15th,  1904. 

Amount  of  Milk— o5-88  fi.e. 

Number  of  tubercle  bacilli— 10,000,000. 

Killed— April  20th,  1904. 

Duration  of  Experiment— 96  days. 

Clinical  History. 

There  were  no  signs  of  ill  health  during  the  experiment. 
Temperature. 

The  temperature  during  the  first  7  weeks,  with  the 
exception  of  a  slight  rise  on  the  8th  day  (to  39-6°C.)  and 
one  on  the  41st  day  (to  39-S°C.),  varied  between  38-5° 
and  39-4°C.  :  on  the  52nd  day  there  was  a  sharp  rise 
to  40  5°C.  :  subsequently  the  temperature  remained 
normal  throughout. 

Weights. 

cwt.  qrs.  lbs. 

January,  19th,  1904  -  -  -  1  1  10 
April  19th,  1904    -       -       -       -     2     0  22 

Gain  in  weight. — 3  qrs.  12  lbs. 

Average  weekly  increase. — 7  38  lbs. 

Tuberculin  Test. 
April   loth. — 91   days  after   the  experiment  began. 
Positive.    Rise  of  temperature  r3'"C. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  fair  condition. 
Tongue,  Tonsils,  and  Pliarynx. — Normal. 
Retropharyngeal,  Submaxillary,  and  Parotid  Lymphatic 
Glands. — Normal. 

Cervical  Glands. — Normal. 


Abdomen  : 

There  was  a  small  amount  of  serous  fluid  in  the 
peritoneal  cavity. 

The  omentum  and  parietal  peritoneum  were  normal. 

A  gland  in  the  middle  of  the  omentum,  the  size 
of  a  pea,  contained  a  caaeo-calcareous  nodule  2  mm. 
in  diameter. 

The  surface  of  the  stomach  and  the  gastric  glands 
were  normal. 

Small  Intestine. — The  first  fifteen  feet  of  the  small 
intestines  were  healthy.  Six  Peyer's  patches  in  the 
next  twenty-five  to  thirty  feet  showed  yellow 
softened  foci,  one  patch  containing  four,  tlie  others 
one  and  two.  In  the  rest  of  the  intestine  there  were 
altogether  twenty-three  nodules  ranging  in  size  from  5 
to  8  mm.  in  diameter,  besides  numerous  foci.  Seventeen 
of  the  nodules  occurred  in  Peyer's  patches ;  six 
were  submucous.  The  terminal  Peyer's  patch 
(9  ft.  in  length)  contained  twelve  nodules  ;  these 
occurred  principally  at  the  anterior  end.  The 
nodules  projected  slightly  above  the  surface,  and 
were  somewhat  flattened.  The  mucous  membrane 
over  the  majority  showed  a  minute  central  opening : 
in  others  there  was  a  slight  depression,  not  apparently 
involving  the  whole  thickness  of  the  membrane. 
On  section  the  nodules  were  caseous  in  the  centre, 
and  in  many  cases  contained  calcareous  grains 
Three  of  the  nodules  were  made  up  of  an  aggrega- 
tion of  yellow  gritty  tubercles,  each  the  size  of  a  pin's 
head.  The  small  foci  all  occurred  in  Peyer's  patches  .- 
many  were  on  the  surfaca^  and  could  be  readily 
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picked  out  on  the  end  of  a  scalpel  from  a  cup-shaped 
depression  ;  others  were  more  deeply  placed  in  the 
substance  of  the  patch. 

The  serous  surface  of  the  intestine  was  normal. 

Large  Intestine. — Beneath  the  mucous  membrane 
of  the  ceecum,  near  the  valve,  there  were  two  con- 
gested nodules,  the  size  of  a  No.  1  shot ;  one  showed 
on  section  caseous  foci ;  the  other  was  caseous  and 
softened  ;  a  third  nodule,  some  distance  from  the 
above,  similar  in  size,  contained  gritty  foci. 

In  the  colon,  about  a  foot  from  the  valve,  there 
was  a  submucous  nodule  the  size  of  a  large  pea, 
filled  with  soft  caseo-pus  ;  near  this  there  were  two 
nodules,  half  the  size,  caseous  and  beginning  to 
soften.  Some  distance  further  on  there  was  a  small 
pea-sized  nodule  filled  with  caseo-pus. 

Mesenteric  Glands. — The  glands  in  the  anterior 
quarter  of  the  mesentery  were  but  sHghtly  affected  ; 
in  all  only  three  small  caseo-calcareous  masses  were 
seen.  The  glands  in  the  remainder  of  the  mesentery 
without  exception  showed  in  some  part  of  their 
cortices  tuberculous  nodules  ;  nearly  thirty  separate 
nodules  were  counted.  They  ranged  in  size  from 
a  few  millimetres  up  to  about  two  centimetres  in 
length.  On  section  they  were  irregular  in  outline 
and  not  definitely  circumscribed  ;  they  were  caseous, 
and  showed  varying  amounts  of  calcareous  deposit. 

The  two  terminal  mesenteric  glands  (one  on  each 
side  of  the  mesentery)  were  practically  tuberculous 
throughout,  being  very  closely  beset  with  caseo- 
calcareous  masses. 

The  ileo-ca3cal  gland  was  enlarged,  and  contained 
about  half  a  dozen  irregular  caseo-calcareous  masses 
from  2  to  3  mm.  up  to  1  cm.  in  diameter ;  the  cortex 
also  contained  scattered  yellow  gritty  foci. 

Colic  Glands. — In  the  meso-colon,  a  few  inches  from 
the  termination  of  the  ileum,  there  was  a  group  of  three 
glands ;  two  were  the  size  of  walnuts,  the  third  was 
much  smaller.  The  two  large  glands  contained 
scattered  throughout  their  cortices  caseo-calcareous 
masses  and  calcareous  foci ;  the  small  gland  showed 
one  nodule  1  cm.  in  diameter  ;  the  tuberculous  masses 
in  these  glands  were  congested.  About  a  foot 
further  along  there  was  a  large  gland  wliich  contained  a 
caseo-calcareous  nodule  1  cm.  in  diameter.  Two 
small  glands  in  the  midst  of  the  coils  of  the  large 
intestine  contained  tuberculous  nodules,  and  one 
gland,  the  size  of  a  broad  bean,  showed  two  or  three 
masses  and  a  few  scattered  foci. 

Rectal  Glands. — Normal. 

Cceliac  Glands,  (four  in  number). — The  largest 
showed  at  one  extremity  numerous  yellow  foci, 
appreciably  gritty ;  a  small  gland  contained  one 
similar  focus  ;   the  other  two  glands  were  normal. 

Spleen. — II  ozs.    Normal  on  surface  and  on  section. 


Liver. — ^Normal  on  the  surface  ;  contained  in  the 
depth  a  whitish  spherical  tubercle,  the  size  of  a  pin's 
head  (tubercle  bacilh  found). 

Portal  Glands. — One  gland  showed  in  the  cortex 
a  minute  yellow  point ;  all  the  others  were  normal. 
Gall  Bladder. — Normal. 
Kidneys  and  Suprarenal  Bodies. — Normal. 

Pancreatic  Glands. — All  the  small  glands  around 
the  pancreas  were  normal. 

Iliac,  Lumbar  and  Renal  Glands. — Were  free  from 
tubercles,  but  were  oedematous  and  deeply  congested. 
Thorax  : 

Heart  and  Pericardium. — Normal. 

Lungs. — No  sign  of  tubercle  either  on  the  surface 
or  on  section.  The  tissue  of  the  lungs  showed 
numerous  petechial  haemorrhages. 

Thoracic  Lymphatic  Glands. — Showed  no  tubercle. 

Mammary  Gland  and  Supramammary  Lymphatic 
Glands. — Normal. 

The  following  lymphatic  glands  showed  no  macroscopic 
evidence  of  tubercle  : 

Prescapular,  Prepectoral,  Axillary,  Precrural,  Popliteal, 
Gluteal  and  Ischiatic. 

Most  of  the  lymphatic  glands  in  the  body,  whether 
tuberculous  or  not,  were  oedematous  and  congested. 

Right'  Prescapidar  Gland. — Measured  2J  in.  by  1^  in. 
by  1  in. 

Lejt  Prescapidar  Gland. — Measured  IJ  in.  by  1  in.  by 
I  in. 

Both  were  very  oedematous  and  showed  petechial 
lijemorrhages. 

At  the  seat  of  inoculation  of  tuberculin  on  the  right  side 
cf  the  neck  there  was  an  oedematous  swelling  5  in.  by  3  in. 

Microscopical  Examination. 
Smears  from  :  i 
The  Omental  Gland. — No  tubercle  bacilli. 
Liver. — Twelve  tubercle  bacilh.  ' 
Portal  Gland. — No  tubercle  bacilh.  ■  j 

Cceliac  Gland. — Three  tubercle  bacilli. 

Mesenteric  Gland  (caseous). — Numerous  tubercle 
bacilli. 

Emulsion  of  Mesenteric  Glands. — No  tubercle 
bacilli. 

Foci  in  Intestines  (three). — No  tubercle  baciUi. 
Nodide  in  Small  Intestine. — No  tubercle  bacilli. 
Nodule  in  Caecum. — No  tubercle  bacilli. 
Nodule  in  Colon  (1). — No  tubercle  bacilh. 
Nodule  in  Colon  (2). — No  tubercle  bacilli. 


«  GUINEA-PIGS  INOCULATED. 

GuiNEA-Pi<;  95''  WAS  Inoculated  Intrapeeitoneally,  the  Rest  Sltbcutaneously. 


Nunil^er  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Eesult. 

953 

280 

E.  of  Spleen 

Killed  51  days 

Healthy. 

954 

230 

Peritoneal  Fluid 

Killed  51  days 

Healthy. 

955 
956 

300  1 
230  J 

E.  of  Mesenteric  Gland 

I'Died  24  days 
[Died  31  days 

Tuberculosis. 
General  Tuberculosis. 
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BABOON  2.  (Young.) 

Fed — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  22nd,  1904. 

Amount  of  Milk— 1-85  c.c. 

Number  of  tubercle  bacilli— 1,000,00a.  j  1| 

Killed— When  very  ill ;  April  27th,  1904.  '^'^  """^ 

Duration  of  Experiment— 9G  days.  v  f 


Clinical  History. 

During  the  last  two  or  three  weeks  of  life  the  baboon 
gradually  fell  into  a  condition  of  marasmus,  becoming 
greatly  emaciated  and  finally  collapsed.  When  chloro- 
formed it  was  practically  moribund.  The  wasting  was 
due,  no  doubt,  to  a  large  extent,  to  the  large  mass  in  the 
mesentery  which  must  have  seriously  interfered  with 
nutrition. 

Temperature. 

Normal  during  first  six  weeks  ;  then  for  six  weeks  a 
jieriod  of  irregular  pyrexia,  the  temperature  being 
usually  higher  in  the  evening  than  in  the  morning  (highest 
point  40"1°C.):  from  the  end  of  the  tenth  week  until 
death  the  temperature  gradually  fell,  and  on  several 
mornings  could  not  be  registered  on  the  ordinary  clincial 
thermometer  ;  immediately  after  death  a  thermometer 
placed  in  the  abdomen  near  the  liver  registered  30°C. 

Tuberculin  Tests. 

February  25th,  1904.  34  days  after  feeding.  Negative. 
April  18th.    86  days  after  feeding.  Negative. 

POST-MORTEM  EXAMINATION. 
Body. — Emaciated. 

Tongue,  Tonsils,  Pharynx,  Betropharyngeal  Glands, 
Submaxillary  Glands,  Buccal  Lymphatic  Glands,  Superficial 
a:id  deep  Cervical  Glands. — Normal. 

Abdomen  : 

The  peritoneal  cavity  contained  a  small  amount 
of  turbid  serous  fluid. 

The  parietal  peritoneum  was  covered  with  very 
numerous  hemispherical  tubercles  ranging  in  size 
from  a  mere  point  up  to  1  •  5  mm.  in  diameter  ;  the 
smaller  tubercles  were  pearly  grey,  the  larger  ones 
slightly  opaque  in  the  centre ;  they  were  most 
abundant  in  the  left  flank  and  on  the  anterior  wall. 

Omentum. — The  omentum  was  thickly  studded 
with  similar  tubercles.  When  the  omentum  was 
floated  out  in  water,  these  were  seen  to  be  cormected 
with  minute  vessels.  Towards  the  lower  border 
of  the  omentum  there  was  a  gland  the  size  of  a 
pea,  which  was  caseous  throughout  and  softened  in 
the  centre.  In  the  omentum,  near  the  pylorus,  a 
small  gland  showed  a  whitish  softened  focus. 

Gastric  GlanJs  — Several  small  glands  along  the  great 
curvature  of  the  stomach  and  others  in  the  small 
omentum  appeared  normal. 

Mesentery  and  Mesenteric  Glands. — In  the  lower 
part  of  the  mesentery,  lying  between  the  first  part 
of  the  ascending  colon  and  the  ileum,  there  was  an 
irregular  mass  measuring  roughly  2J-  in.  by  2  in. 
in  superficial  area  and  from  ^  inch  to  J  inch  in 
thickness.  The  mass  extended  in  one  direction 
to  the  margin  of  the  mesentery,  and  spread  to  a 
slight  extent  over  each  surface  of  the  gut.  Between 
seven  and  eight  inches  of  intestine,  situated  some 
two  feet  above  the  ileo-caecal  valve,  were  thus  involved. 

The  infiltrated  mesentery  was  rigid,  highly  con- 
voluted, and  about  half  an  inch  in  thickness. 

The  surfaces  of  the  mass  were  smooth  and  white, 
presenting  over  the  central  proportions  rounded 
eminences  which  gave  a  sense  of  fluctuation. 

On  section  the  body  of  the  mass  was  found  to 
f  onsist  of  a  number  of  nodules  (enlarged  mesenteric 
;  lands),  one  over  an  inch  in  diameter,  surrounded  by 
dense   white   fibroid   tissue,  which  in  places  was 

i  Imost  cicatricial  in  density;  the  glands  were  caseous 
and  irregularly  softened,  the  largest  one  containing 

ii  C[uantity  of  creamy  caseo-pus. 


The  thickened  mesentery  was  composed  of  pale 
firm  tissue  beset  with  yellow  caseous  and  softened 
nodules,  each  about  the  size  of  a  shot. 

Between  the  layers  of  the  mesentery,  around  the 
periphery  of  the  mass,  there  were  numerous  small 
glands ;  one  of  these  contained  a  small  caseous 
nodule  ;  the  rest  were  free  from  naked  eye  evidence 
of  tuberculosis. 

The  mesentery  of  the  lower  2  ft.  of  small  intestine 
was  not  infiltrated,  but  showed  numerous  thickened 
lymphatic  vessels,  and  near  the  bowel  several  enlarged 
and  cedematous  glands  which,  when  cut  into,  col- 
lapsed, discharging  clear  fluid ;  the  latter  showed  no 
foci  of  tubercle. 

The  ileo-colic  glands  were  enlarged  and  distended 
with  fluid,  but  were  not  visibly  tuberculous. 

All  the  numerous  small  glands  in  the  mesocolon 
were  normal. 

Stomach. — The  mucous  membrane  of  the  stomach 
showed  three  recent  linear  hsemorrhagic  erosions. 

Smull  Intestine. — The  loop  of  intestine  corre- 
sponding to  that  segment  of  the  mesentery  which 
was  infiltrated  was  uniformly  thickened,  fleshy  and 
cedematous  ;  it  was  pinkish  in  colour,  and  showed  on 
the  surface  numerous  pearly  tubercles  from  1  to  2  mm. 
in  diameter.  Beneath  the  serosa  there  was  a  close 
network  of  transparent  lymphatic  vessels  distended 
with  fluid.  Radiating  from  the  mesenteric  border 
over  the  surface  of  this  portion  of  gut  there  were 
numerous  white  tortuous  cords  (lymphatic  vessels  ?)  ; 
at  first  these  were  thick  and  closely  arranged,  but 
towards  the  convexity  they  were  finer  and  more 
sparsely  distributed ;  the  cords  showed  here  and 
there  nodular  thickenings,  some  of  which  contained 
yellow  foci.  Similar  irregularly  thickened  lympha- 
tics were  seen  on  the  surface  of  the  intestine  for 
several  inches  further  along,  also  a  few  tubercles. 

The  walls  of  the  lower  2  ft.  of  small  intestine  were 
much  thicker  than  normal ;  the  subserous  lymphatic 
vessels  were  greatly  distended,  especially  in  the  last 
few  inches. 

The  interior  of  the  upper  part  of  the  small  intestine 
was  normal. 

The  mucoas  membrane  along  the  line  of  attach- 
ment of  the  thickened  mesjntcry  showed  a  series  of 
small  irregular  ulcers  ;  the  edges  of  th(^  ulcers  were 
congested  ;  the  bases  wer3  formed  by  tne  growth  in 
the  mesentery,  which  here  infiltrated  the  muscle  wall 
of  the  intestine. 

On  the  opposite  side  of  the  intestine  there  was  ar. 
oval  ulcer  ^  in.  by  ^  in.  ;  the  margins  of  the  ulcer 
were  congested,  slightly  thickened  and  undermined  ; 
the  floor  was  yellow,  the  baie  fibroid. 

On  the  serous  surface  the  position  of  this  was 
marked  by  an  oval  area  of  whitish  cicatricial  tissue 
corresponding  in  size  to  the  ulcer,  and  causing  a 
slight  constriction  of  the  bowel ;  embedded  in  the 
fibrous  patch  there  were  one  or  two  yellow  foci  ; 
from  the  margins  several  slendsr  white  processes 
radiated  over  the  serous  surface. 

The  mucous  membrane  of  the  iko-csecal  valve  was 
congested  and  cedematous. 

Large  Intestine. — The  large  intestine  was  normal. 

Spleen. — The  spleen  was  slightly  enlarged.  On 
the  surface  there  were  numerous  grey  translucent 
tubercles  similar  to  those  on  the  peritoneum.  The 
pulp  contained  from  twenty  to  thirty  yellow  nodules 
ranging  in  size  from  a  small  shot  to  a  Inrge  pea  ;  many 
caused  projections  on  the  surface  :  ihe  nodules  witc 
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thin-walled,  and  contained  a  soft  yellowisb  material 
resembling  muco-pus.  At  the  lower  extremity, 
forming  a  marked  projection  to  which  the  omentum 
was  adherent,  there  was  in  addition  to  the  above  a 
large  nodule  |  in.  in  diameter  ;  on  section  it  consisted 
of  irregularly  softened  caseous  substance  showing  here 
a  d  there  recent  haemorrhages. 

A  gland  in  the  hilum  of  the  spleen  contained  two 
yellowish  white  softened  nodules  the  size  of  a  large 
shot. 

Several  small  glands  near  this,  and  others  along 
the  splenic  vessels,  were  normal. 

Liver. — A  few  miliary  tubercles  were  seen  on  the 
surface  of  the  suspensory  ligament,  none  on  the 
surface  of  the  liver.  Scattered  throughout  the 
substance  there  were  moderately  numerous  greyish 
white  spherical  tubercles,  ranging  in  size  from  0'5 
to  1  •  5  mm.  in  diameter. 

Portal  Gland. — Normal. 

Kidneys. — Substance  pale ;  no  macroscopic 
tubercles. 

Suprarenal  Bod ies.  — Normal. 

A  creliac  gland,  the  size  of  a  French  bean,  con- 
tained a  number  of  minute  greyish  wliite  foci. 

In  the  right  lumbar  region,  behind  the  renal 
vessels,  there  was  a  glandular  mass  a  little  over  an 
in  h  in  length  and  half  an  infh  in  diameter ;  on  section 
the  mass  was  found  to  consist  of  three  glands  which 
liad  fused  together  ;  all  three  glands  were  entirely 
destroyed  by  caseation. 

On  the  left  side  there  was  one  small  gland  with 
a  minute  caseous  focus. 

Thorax  : 

Heart,  Pericardium,  Parietal  Pleura. — Normal. 

Lungs. — The  bases  of  both  lungs  were  adherent 
by  slender  fibrous  bands  to  the  diaphragm  ;  the  left 
apex  was  slightly  adherent  to  the  chest  wall. 

The  lungs  contained  numerous  nodules,  pretty 
evenly  distributed,  ranging  in  size  from  a  mustard 
seed  to  a  large  pea  ;  the  majority  lay  near  the  sur- 
face, many  projecting  considerably ;  the  larger 
nodules  were  firm,  yellowish  white  in  colour,  with 
•a  narrow  dark  translucent  periphery  ;  on  section 
they  were  caseous  and  beginning  to  soften  ;  the 
smallest  nodules  were  dark  grey  and  translucent. 

In  the  middle  of  the  left  lower  lobe  there  was  a 
large  nodule,  three-quarters  of  an  inch  in  diameter  ; 
on  section  it  was  entirely  caseous  and  irregularly 
.softened. 


Thoracic  Glands. — At  the  root  of  the  left  lung, 
one  above,  the  other  below  the  bronchus,  there  were 
two  glands,  each  about  half  an  inch  in  diameter,  which 
on  section  were  seen  to  be  filled  with  soft  whitish 
caseo-pus.  On  the  right  side  a  gland  showed  a 
minute  yellowish  wliite  focus. 

On  both  sides  there  were  be<ido^  numerous 
small  darkly  pigmented  glands,  which  appeared 
normal. 

In  the  posterior  mediastinum,  lying  close  together 
on  the  lower  dorsal  vertebra,  there  were  three 
glands,  the  smallest  the  size  of  a  pea,  the  largest 
the  size  of  a  hazel  nut ;  the  small  one  contained 
caseous  foci ;  the  other  two  were  yellowish,  caseous 
throughout,  and  softened. 

Dia phragm. — On  the  pleural  surface  along  the  margin 
of  the  central  tendon  there  were  so  ne  del'cate  connec- 
tive tissue  processes  at  the  bases  of  which  there 
were  little  clusters  of  grey  miUary  tubercles. 

The   peritoneal    surface    showed    .scattered  miliary 
foci. 

Iliac  Glands,  Inguinal  Glands,  Axillary  Glands,  Brain, 
Meninges,  Uterus.  — Normal. 

Microscopical  E.mm,ination. 
Smears  from  : 

Emulsion  of  Spleen  "| 

Pyloric  Gland  h  No  tubercle  bacilli. 

Peritoneal  Fluid  j 

Emulsion  of  Mesenteric  Gland. — Four  tubercle 
bacilli. 

Liver. — No  tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  the  mesenteric  glands  died  in  3  days  of  an  acute 
infection. 

A  guinea-pig  inoculated  subcutaneously  with  an  emul- 
sion from  the  spleen  died  in  43  days  of  general  tuberculosis. 

A  guinea-pig  inoculated  subcutaneously  with  2'0  c.c. 
peritoneal  fluid  died  in  140  days  of  general  tuberculosis. 

Cultures  were  sown  from  the  mesenteric  glands  and  the 
majority  of  the  tubes  became  contaminated  ;  the  results 
in  the  guinea-pigs  also  showed  that  the  mesenteric  glands 
had  become  secondarily  infected  by  organisms  which  had 
passed  in  probably  through  tlie  ulcerated  intestinal 
mucous  membrane. 


BABOON  8  (Adult.) 


Ted — Once  with  tuberculous  milk  of  Cow  04. 
Bate— January  22nd,  1904. 

Amount  of  Milk— 1-8.3  c.c. 
Number  of  tubercle  bacilli— 1,000,000. 
Killed— April  2sth,  1!I04.  « 
Duration  of  Experiment — 'JG  days. 

CI  inical  History. 

When  killed  the  baboon  was  ill,  though  not  seriously, 
and  had  apparently  lost  flesh.  There  was  no  increase  in 
the  rate  of  respiration. 

Temperature. 

Except  for  a  slight  rise  on  the  Iflth  day  to  38-0°C.  ; 
and  on  the  31st  day  to  39-0"C.,  the  temperature  during 
the  first  six  weeks  was  fairly  normal.  During  the  seventh 
and  eighth  weeks  the  morning  temjierature  was  slightly 
raised,  and  from  the  eighth  week  till  death,  when  the 
temperature  was  taken  night  and  morning,  the  type  of 
pyrexia  was  irregularly  remittent,  the  highest  evening 
temperature  being  40'8'"C. 


Tuberculin  Test. 
Aprfl  18th,  1904,  86  days  after  the  experiment  began. 
No  febrile  reaction  (temperature  40-6"C.  just  previous  to 
inoculation)  ;  marked  local  reaction. 

POST  MORTEM  EXAMINATION. 
Body. — Somewhat  emaciated. 

The  nasal  cavities  contained  a  small  quantity  of  greenish 
yellow-muco-i3us  ;  the  mucous  membrane  was  congested, 
but  showed  no  tubercle. 

The  mucous  membrane  along  the  free  margin  of  the 
soft  palate  and  that  covering  the  arytaenoid  cartilages 
was  pale  and  very  cedcmatous,  that  on  the  palate  showing 
a  few  yellow  foci. 
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Tonsils. — On  the  right  tonsil  there  was  a  deep  ulcer 
half  an  inch  long  and  three-tenths  of  an  inch  broad  ;  the 
margins  were  irregular  and  undermined  ;  the  floor  was 
ragged  ;  on  cutting  through  the  base  of  the  ulcer  the 
substance  of  the  tonsil  was  seen  to  be  infiltrated  with 
caseous  deposit,  the  caseous  infiltration  apparently  ex- 
tending into  the  tissues  around. 

On  the  left  tonsil  there  was  a  similar  but  smaller  ulcer, 
and  the  substance  of  the  tonsil  was  infiltrated  to  a  less 
extent. 

Pharynx. — Many  of  the  lymphoid  follicles  at  the  base  of 
the  tongue  were  enlarged  and  in  a  state  of  caseation  ; 
on  the  right  side  caseous  nodules  were  seen  on  the 
lateral  wall  of  the  pharynx  posterior  to  the  soft  palate  ; 
over  one  or  two  of  these  nodules  there  was  a  small  open- 
ing in  the  mucous  membrane  suggestmg  beginning  ulcer- 
ation. 

In  the  mucous  membrane  of  the  epiglottis  on  the  right 
side,  freely  movable  over  the  cartilage,  there  was  a  grey 
caseating  tubercle  the  size  of  a  pin's  head.  A  similar 
tubercle  was  seen  in  the  mucous  membrane  of  the  pharynx 
near  the  right  cornu  of  the  hyoid  bone,  and  one  in  the 
mucous  membrane  in  the  angle  of  the  thyroid  below  the 
glottis. 

Submaxillary  Glands. — In  the  right  submaxillary  region 
there  v/as  a  group  of  seven  lymphatic  glands,  the  largest 
a  little  over  1  cm.  in  diameter  ;  three  of  these  were  closely 
beset  with  minute  yellowish  white  softened  foci ;  the  other 
four  were  normal. 

On  the  left  side  there  was  a  group  of  six  glands,  four  of 
which  contained  scattered  caseous  foci. 

Cervical  Glands. — With  the  exception  of  one  small  gland 
in  the  right  posterior  triangle,  all  the  lymphatic  glands 
in  the  neck  from  the  base  of  the  skull  to  the  root  of  the 
neck  were  enlarged  and  caseous  ;  on  account  of  this  en- 
largement and  caseation  numbers  of  small  glands  had 
become  visible  which  under  normal  conditions  are 
imperceptible.  On  the  right  side  there  was  a  continuous 
chain  of  glands  extending  from  the  angle  and  ramus  of 
the  jaw  to  the  clavicle  ;  this  chain  was  fully  exposed 
on  cutting  through  and  reflecting  the  sterno-mastoid 
muscle  ;  it  contained  in  all  eight  glands  ranging  in  size 
from  a  large  pea  to  a  walnut.  At  the  upper  end,  where 
the  largest  glands  occurred,  two  of  the  glands  were  in  the 
same  horizontal  plane,  one  at  the  angle  of  the  jaw,  the 
other  between  the  latter  and  the  submaxillary  salivary 
gland  ;  the  others  were  arranged  parallel  and  external 
to  the  internal  jugular  vein.  Externally  these  glands 
were  yellowish  white  ;  on  section  they  were  completely 
destroyed  by  caseation  and  sho^^•ed  a  greyish  white 
irregularly  softened  pulpy  mass. 

At  the  lower  end  of  the  chain  behind  the  clavicle  there 
were  three  small  glands  which  contained  caseous  foci. 

On  the  left  side,  extending  from  the  angle  of  the  jaw 
downwards  for  two  inches  along  the  jugular  vein,  there 
was  a  chain  of  glands  composed  at  the  upper  end  of  two 
large  glands  which  had  fused  together,  forming  a  mass  an 
inch  and  a  quarter  long  and  half  an  inch  in  diameter, 
and  at  the  lower  end  of  a  group  of  three  or  four  small 
glands  ;  all  the  glands  were  caseous  throughout,  except 
one  small  one,  which  was  beset  with  more  or  less  discrete 
foci. 

Anterior  and  internal  to  the  great  vessels  there  was 
a  nimiber  of  small  caseous  glands,  situated  chiefly  about 
the  left  lobe  of  the  thyroid. 

At  the  posterior  border  of  the  left  sternomastoid,  close 
to  the  mastoid  process,  there  was  a  small  gland  which 
contained  numerous  foci. 

Behind  the  clavicle  on  this  side  there  was  a  series  of 
four  glands,  ranging  in  size  from  a  small  pea  to  a  kidney 
bean ;  one  was  caseous  throughout ;  the  others  were 
beset  with  caseous  foci. 

Pharyngeal  Glands. — On  the  right  side,  posterior  to 
the  pharynx,  there  was  a  mass  of  caseous  and  softened 
glands,  two  inches  in  length  ;  these  were  closely  matted 
together  and  to  the  surroimding  structures  by  new 
formed  connective  tissue ;  one  of  the  glands  was  in 
close  relation  to  the  tonsil. 

Between  this  mass  and  the  cervical  chain  there  were 
several  very  small  caseous  glands. 

On  the  left  side,  in  a  corresponding  position,  and  ex- 
tenduig  down  to  about  the  level  of  the  th3Toid,  there  was 
a  group  of  six  softened  caseous  glands  ranging  in  size 
from  a  quarter  to  three-quarters  of  an  inch  in  diameter ; 


the  capsules  of  these  glands  were  thickened  and  fibro  d, 
and  had  fused  together. 

One  pre-laryngeal  and  three  pre-tracheal  glands, 
about  the  size  of  kidney  beans  or  less,  showed  caseous 
foci. 

In  the  substance  of  the  right  submaxillary  salivary 
gland,  beneath  the  capsule,  there  was  a  congested  caseous- 
tubercle  1"5  mm.  in  diameter. 

The  right  half  of  the  thyroid  gland  contained  from 
twelve  to  fifteen  yellowish  nodules,  ranging  from  1  to  4  mm. 
in  diameter  ;  these  were  grouped  chiefly  at  the  upper 
end,  and  on  section  were  caseous  and  beginning  to  soften  ; 
they  each  had  a  narrow  translucent  periphery. 

In  the  right  half  of  the  hyo-glossus  muscle  and  in  the 
belly  of  the  left  digastric  there  was  a  caseous  nodule, 
the  size  of  a  No.  1  shot. 

Abdomen  : 

The  peritoneal  cavity  contained  a  small  amount 
of  clear  serous  fluid. 

The  great  omentum  was  studded  with  numbers 
of  firm  nodules  ranging  in  size  from  1'5  to  3  mm. 
in  diameter ;  the  nodules  were  opaque  and  white 
in  the  centre,  translucent  at  the  periphery ;  near 
the  spleen  the  nodules  were  more  closely  aggregated 
and  in  some  instances  had  fused  together.  In  addi- 
tion to  the  above,  growing  apparently  from  fine 
lymphatic  vessels,  there  were  very  numerous  pearly 
miliary  tubercles. 

Similar  nodules  and  tubercles  were  seen  in  the 
lesser  omentum. 

In  the  mesocolon  there  were  sparsely  scattered 
nodules  similar  to  those  in  the  omentum,  but  not 
exceeding  2  mm.  in  diameter. 

The  parietal  peritoneum,  especially  in  the  flanks 
and  on  the  anterior  wall,  was  profusely  covered  with 
transparent  points  just  visible  to  the  naked  eye ; 
in  the  neighbourhood  of  the  spleen  there  were  also 
numerous  caseating  nodules,  resembhng  those  in 
the  omentum. 

On  the  serous  surface  of  the  cardiac  end  of  the 
stomach  there  were  about  half  a  dozen  loosely  pedun- 
culated caseous  nodules,  the  size  of  a  shot,  and  some 
flattened  irregular  deposits  of  pale  tuberculous  tissue. 
Passing  between  the  diaphragm  and  the  stomach 
at  this  end  there  was  a  flat  band  of  tough  fibrous 
tissue,  three-quarters  of  an  inch  broad,  in  which 
were  seen  a  few  yellow  foci. 

Spleen. — The  spleen  was  greatly  enlarged, 
measuring  3|-  in.  by  in.  by  |  in.  ;  on  the  surface 
there  were  a  few  flattened  nodules  about  1'5  cm. 
in  diameter,  with  opaque  whitish  centres  and  trans- 
lucent margins. 

The  substance  contained  four  large  nodules,  varying 
from  1  to  2  cm.  in  greatest  diameter,  and  a  con- 
siderable number  of  smaller  ones  from  2  to  5  mm.  in 
diameter ;  the  large  nodules  all  formed  marked 
projections  on  the  surface,  where  they  had  con- 
tracted firm  adhesions  to  the  surrounding  structures  ; 
on  the  convex  surface  one  nodule  was  intimately 
adherent  to  the  parietal  peritoneum,  and  a  second 
one  to  the  peritoneum  covering  the  left  kidney ; 
on  the  concave  surface  near  the  anterior  margin 
there  was  an  oval  nodule  2  by  1  by  1.5  cm.  ;  this 
projected  1  cm.  above  the  surface,  and  was  adherent 
to  the  omentum. 

Many  of  the  smaller  nodules  also  formed  slight 
eminences,  those  on  the  convex  surface  being  con- 
nected to  the  i^arietal  peritoneum  by  slender  strands 
of  connective  tissue.  On  section  all  the  nodules 
were  caseous,  and  showed  varying  degrees  of 
softening. 

Liver. — The  margin  of  the  kft  lobe  of  the  liver 
was  fixed  to  the  diaphragm  by  recent,  and  to  the 
stomach  by  older  adhesions  ;  the  right  lobe  was 
adherent  by  tough  bands  of  fibrous  tissue  to  the 
dorsal  half  of  the  diaphragm  ;  the  caj sule  of  the- 
liver  was  thickened  at  these  points. 

Evenly  distributed  throughout  the  substance 
there  were  numbers  of  whitish  spherical  tubercles, 
about  the  size  of  mustard  seeds  ;  in  addition  therfr 
were  several  larger  caseating  nodules,  the  largest 
3  mm.  in  diameter,  some  of  which  formed  flattened 
projection?  on  the  surface. 

Portal  Glands. — -Norma!. 
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Kidneys. — In  the  cortex  of  the  left  near  the 
surface  there  were  about  a  dozen  minute  translucent 
tubercles,  slightly  opaque  in  the  centre.' 

The  right  contained  three  similar  tubercles. 

Suprarenal  Bodies. — Normal. 

Stomach. — Mucous  membrane  normal. 

Large  Intestine,  Small  Intestine. — Normal  through- 
out. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — 
Normal. 

Numerous  small  glands  around  the  pancreas 
•were  also  normal. 

One  coeliac  gland,  1  cm.  in  diameter,  was  caseous 
throughout,  and  irregularly  softened. 

Along  the  splenic  vessels  and  in  the  hilum  of 
the  spleen  there  were  six  to  eight  small  glands, 
all  of  which  showed  scattered  caseous  foci  in  their 
cortices. 

Thorax  : 

The  pericardial  sac  contained  a  small  amount  of 
clear  serous  fluid. 

Heart  Muscle. — Normal. 

Lvngs. — Were  pinkish  in  colour  and  only  slightly 
pigmented. 

The  right  lower  lobe  was  with  difficulty  removed 
•on  account  of  firm  fibrous  adhesions  to  the  dorsal 
■wall  of  the  thorax. 

The  left  lung  was  free  from  adhesions  ;  it  con- 
tained about  three  dozen  firm  nodules  evenly  dis- 
tributed, ranging  in  size  from  1  up  to  5  mm.  in 
diameter  ;  the  nodules  were  caseou.s  in  tlie  centre, 
and  had  dark  grcv  translucent  margins. 

In  the  lower  lobe  near  the  root  there  was  a  large 
patch  of  consolidation,  and  in  the  upper  lobes  several 
smaller  ones  ;  these  patches  were  lleshy,  dark  red 
In  colour,  and  sank  in  wate  . 

In  the  right  upper  lobe  there  was  a  group  of  small 
caseating  tubercles  the  size  of  pins'  heads,  sur- 
rounded by  congested  lung  tissue  ;  in  addition  there 
were  three  or  four  larger  nodules. 

The  right  middle  lobe  was  adherent  by  slender 
connective  tissue  bands  to  the  lower  lobe,  and  was 
partly  consolidated  ;  this  lobe  contained  numerous 
nodules,   but  more  abundant  in  the  consolidated 


than  in  the  crepitant  portions.  Section  through 
the  solid  patch  showed  numerous  yellow  points, 
as  well  as  nodules;  there  was  an  increase  in  the 
interstitial  connective  tissue,  and  the  bronchi  exuded 
yellow,  purulent  material. 

An  accessory  right  middle  lobe  contained  a  large 
firm  caseous  nodule,  over  1  cm.  in  diameter,  and 
about  half  a  dozen  tubercles,  each  the  size  of  a  shot. 

The  right  lower  lobe  contained  two  to  three  dozen 
caseous  nodules  from  1'5  up  to  4  mm.  in  diameter. 

Thoracic  Glands. — The  bronchial  glands  were  darkly 
pigmented  ;  those  on  the  left  side,  four  in  number, 
contained  minute  scattered  greyish  white  points  ;  on 
the  right  side  there  were  two  slightly  enlarged  and 
nedematous  glands,  one  above  and  one  below  the 
bronchus;  the  fcrner  gland  was  normal;  the 
latter  closely  beset  with  caseous  foci. 

Behind  the  manubrium  sterni  there  were  two 
glands  which  showed  very  early  foci. 

Diaphragm. — On  the  peritoneal  surface  there 
were  numerous  flattened  caseating  nodules,  ranging 
in  size  from  2  to  5  mm.  in  diameter ;  they  occurred 
chiefly  on  the  left  side,  where  they  were  closely 
aggregated,  and  along  the  line  of  imion  of  tendon  and 
muscle. 

On  the  pleural  surface  the;e  was  a  moderate 
number  of  similar  nodules. 

On  both  surfaces  there  were  also  numerous  miliary 
tubercles. 

The  skin  of  the  groin  at  the  site  of  inoculation 
of  tuberculin  showed  a  dry,  reddish-brown  adherent 
slough ;  the  subcutaneous  tissues  beneath  were 
congested  and  oedemxtous. 

brain  arul  Meninges,  Iliac  Glands,  Inguinal  Glands, 
A.villary  Glands,  Uterus,  Fallopian  Tubes. — Normal. 

Microsco pical  E.mmination. 
Smears  from  : — 

Ceeliac  Gland. — Two  long  tubercle  bacilli. 
Submaxillary  Glayid. — One  tubercle  bacillus. 
Cervical  Gland. — A  few  tubercle  bacilli. 
Thyroid  Nodule. — One  tubercle  bacillus. 
Spleen. — Six  tubercle  bacilli. 
Laryngeal  Tubercle. — Two  tubercle  bacilli. 


ANIMALS  INOCULATED. 


Rabbits. 


Arabliit  inoculated  intraperitoneally  with  an  emulsion  from  a  cervical  gland  died  of  general  tu])erculosi-(  in 
days.    Anotlier  rabbit  inoculated  intravenously  with  the  same  emulsion  died  a  few  minutes  after  inoculation. 

GuiNEA-PlGS. 

Guinea-pig  970  was  inoculated  intraperitoneally,  the  rest  subcutaneously. 


Numlier  of 
Guinea-pig. 

Weight  in 
Grammes. 

INIaterial  Inoculated. 

Duration  of  Life. 

Eesult. 

966 

220 

Peritoneal  Fluid 

Died  106  days 

General  Tuljerculosis. 

967 

220 

E.  of  Spleen 

Died  37  days 

General  Tuberculosis. 

968 

260 

E.  of  ^Mesenteric  Gland 

Killed  7.")  days 

Healthy. 

969 
970 

200 
160 

|e.  of  Cervical  Glands  | 

Died  37  days 
Died  5  days 

General  Tuberculosis. 
Acute  Infection, 

3  T  2 
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BABOON  4.  (Young,) 

Fed — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  22nd,  1904. 

Amount  of  Milk— 9  25  c.c. 

Number  of  tubercle  bacilli— 5,000,000. 

Killed— February  26th,  1904. 


Duration  of  Experiment— 35  days. 

Clinical  History. 
The  baboon  became  ill  two  or  three  weeks  after  the 
experiment  began,  and  was  killed  in  a  dying  condition 
on  February  26th,  1904. 

Temperature. 

The  temperature  dar  ng  the  first  tliree  weeks  varied  for 
the  most  part  between  39  and  40°  C.  ;  it  then  began 
gradually  to  fall,  and  on  February  22nd  and  25th  fell  as 
low  as  35-5°  C.  ;  on  February  26th  (the  day  of  death) 
the  temperature  was  too  low  to  be  registered  on  a 
clinical  thermometer. 

POST-MORTEM  EXAMINATION. 
Body. — Emaciated. 

In  the  subcutaneous  tissues  on  the  left  side  of  the 
thorax,  lying  over  the  seventh  costal  cartilage,  there 
was  a  thin-walled  yellow  nodule,  the  size  of  a  pea,  full  of 
thick  viscid  yellow  pus. 

At  the  seat  of  inoculation  of  tuberculin  on  the  left  side 
of  the  abdomen,  there  was  slight  thickening  and  redden- 
ing of  the  subcutaneous  tissues. 

Tongue,  Tonsils,  Pharynx. — Normal. 

Pharyngeal,  Submaxillary,  and  Parotid  Lymphatic 
Glands. — Normal. 

Cervical  Glands. — Normal. 

Abdomen  : 

Omentum.— W&s  devoid  of  fat,  but  was  free  from 
tubercle. 

The  lymphatic  glands  in  the  omentum,  along  the 
great  curvature  of  the  stomach,  were  normal  in  size 
and  appearance. 

Stomach. — Normal. 

Small  Intestine. — About  a  foot  above  the  ileo-coecal 
valve  there  was  beneath  the  mucous  membrane  a 
yellow  softened  nodule,  the  size  of  a  pin's-head  ;  the 
small  intestines  were  elsewhere  normal. 

Large  Inteslire. — A  few  inches  above  the  anus 
there  was  a  submucous  nodule,  the  size  of  a  large 
pea ;  this  was  filled  with  soft  yellow  pus.  No 
intetinal  parasites  w  ere  found. 

Mesenteric  Glands. — Not  enlarged  or  obviously 
tuberculous. 

The  glands  around  the  lower  end  of  the  ileum  and 
along  the  whole  length  of  the  large  gut  were  perfectly 
normal  to  the  naked  eye. 

Liver. — Was  pale  and  soft,  and  showed  on  the  sur- 
face a  number  of  minute  greyish  white  specks  of  a 
doubtful  nature. 

Portal  Gland. — Near  the  portal  fissure  there  was  an 
enlarged  gland  1-5  cm.  in  diameter,  and  2  cm.  long  ; 
on  section  this  was  found  to  be  uniformly  softened 
and  to  contain  thick  viscid  yellow  pus. 

Spleen. — Showed  on  its  convex  surface  a  smooth 
fluctuant  hemispherical  projection,  about  1-5  cm. 
in  diameter ;  the  surface  of  the  projection  was 
mottled,  purple  and  yellow.  When  cut  into  it  was 
seen  to  be  a  thin-walled  cyst  containing  watery, 
slightly  blood-stained  fluid  and  yellow  shreddy 
material.  The  yellow  shreds  adhered  to  the  internal 
wall  of  the  cyst,  on  which  were  also  seen  some  recent 
blood  clots.    The  spleen  was  elsewherj  normal. 

In  the  hilum  of  the  spleen,  near  the  tail  of  the 
pancreas,  there  was  a  spherical  yellow  softened 
nodule,  the  size  of  a  large  pea. 

Kidneys. — The  I'ight  kidney  sho\^'ed  in  the  cortex 
on  the  surface  a  grey  translucent  focus,  the  size 
of  a  mustard  seed. 


A  similar  but  smaller  point  was  seen  on  the  sur- 
face of  the  left  kidney. 
Suprarenal  Bodies. — Normal. 

Lumbar  Glands. — The  right  lumbar  gland,  as 
compared  with  the  left,  was  enlarged,  and  con- 
tained a  pin-head  sized  yellow  focus. 

Thorax  : 

On  removing  the  sternum,  the  right  lung  was 
seen  to  be  firmly  adherent  over  the  greater  part 
of  the  chest  wall,  and  to  the  central  part  of  the 
diaphragm. 

Between  the  lower  ribs,  the  base  of  the  lung,  and 
the  outer  part  of  the  diaphragm,  there  was  a  space 
which  was  filled  with  clear  serous  fluid. 

The  pericardial  sac  contained  a  small  quantity 
of  fluid  ;  the  apical  portion  of  the  sac  was  consider- 
ably widened  as  a  result  of  adhesions  (to  the  lung) 
which  had  drawn  the  pericardium  upwards  and  to 
the  right ;  there  were  no  adhesions  between  the 
heart  and  pericardium  ;  the  heart  muscle  and  valves 
were  normal. 

In  front  of  the  trachea,  above  the  base  of  the 
heart,  there  was  a  mass  (glandular  ?)  the  size  of  a 
walnut,  which  on  section  showed  a  thickened  capsule 
and  yellow  softened  contents. 

Above  this  there  was  a  small  nodule  (?  glandular) 
in  front  of  the  trachea,  and  three  similar  in  size 
rather  more  to  the  right ;  these  were  about  1  cm . 
in  diameter,  and  resembled  on  section  the  larger  gland. 

Lungs. — On  attempting  to  remove  the  right  lung, 
it  was  found  impossible  to  do  so  without  leaving 
considerable  portions  of  lung  tissue  adhering  to  the 
chest  wall  and  diaphragm. 

The  tissue  of  the  right  lung  was  collapsed  and 
airless  and  of  a  dark  red  colour.  In  the  depth, 
extending  from  the  root  outwards,  there  was  felt 
a  hard  nodular  mass,  the  size  of  a  Tangerine  ;  this 
when  cut  into  was  seen  to  be  made  up  of  a  group 
of  yellow  nodules,  about  1  cm.  in  diameter,  sur- 
rounded by  dense  bands  of  connective  tissue.  All 
the  nodules  were  more  or  less  softened. 

Three  or  four  yellow  nodules,  the  size  of  small 
peas,  occurred  separated  from  the  main  mass  in 
the  collapsed  lung  tissue. 

The  right  bronchus  was  filled  with  soft  pus  similar 
to  that  contained  in  a  nodule  ;  the  pus  projected 
into  and  partly  filled  the  trachea  at  the  level  of  the 
bifurcation  ;  a  small  mass  of  this  material  had  been 
detached,  and  was  found  halfway  up  the  trachea. 
The  left  bronchus  was  unobstructed. 

The  left  lung  was  free  from  adhesions,  and  was 
crepitant  throughout.  The  upper  lobe  contained 
two  nodules,  one  a  large  yellow  one,  5  mm.  in 
diameter,  the  other  the  size  of  a  mustard  seed,  with 
translucent  margins  and  a  whitish  centre.  In  the 
lower  lobe  there  were  four  nodules,  one  3  mm.  in 
diameter,  similar  to  the  first  one  described,  the 
others  resembling  the  latter. 

Bronchial  Glands. — The  left  bronchial  gland  con- 
tained two  or  three  yellow  softened  nodules.  A 
gland  on  the  side  of  the  trachea  above  this  was 
normal. 

Firm  yellow  nodules  were  found  along  the  whole 
length  of  the  posterior  mediastinum. 

Diaphragm. — The  tendon  on  the  left  side  showed 
spherical  pea-sized  yellow  nodules. 

On  the  right  side  there  was  a  .series  of  seven  or 
eight  nodules  which  had  become  united  together 
at  their  points  of  contact ;  they  were  situated  wholly 
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in  the  tendinous  portion,  and  tormed  an  almost 
complete  ring  just  inside  the  margin  of  the  muscle  ;  the 
nodules  were  firm,  yellow,  and  measured  1"5  cm.  in 
diameter.  On  section  they  were  softened,  but  only 
in  their  centres,  the  marginal  parts  remaining  firm 
and  dense. 

The  nodules  projected  about  equally  on  each  side 
of  the  diaphragm,  and  adhered  to  the  capsule  of  the 
liver  on  the  one  hand  and  the  lung  on  the  other. 

In  the  centre  of  the  ring  there  was  an  isolated 
nodule  similar  to  that  on  the  left  side. 

The  surface  of  the  right  costal  pleura  showed  a 
number  of  yellow  elevations  ;  these  were  evidently 
nodules  which  had  formed  beneath  the  pleura.  On 
the  shafts  of  some  of  the  upper  ribs,  and  on  several  of 
the  lower,  the  nodules  were  isolated,  but  on  the 
middle  ribs  (fourth  to  eighth)  and  along  the  vertebral 
column  the  nodules  had  run  together  to  form  a 
continuous  raised  bossy  area  about  5  cm.  thick. 

When  cut  into,  all  the  nodules  were  found  to 
contain  thick  yellow  pus  ;  the  pleura  over  them  was 
greatly  thickened. 

Inguinal  Lymphatic  Glands,  Axillary  Lymphatic  Glands, 
Iliac  Lymphatic  Glands,  Brain,  Meninges. — Normal. 


Microscopical  Examination. 

Smears  from  : 

Intestinal  Nodule    (a).    Intestinal   Nodule    (b). — 
Numerous  tubercle  bacilli. 
Subcutaneous  Nodule. — No  tubercle  bacilli. 
Diaphragmatic  Nodule. — Two  tubercle  bacilh. 
Emulsion    of    Mesenteric    Glands. — No  tubercle 
bacilli. 

Liver. — No  acid-fast  organisms.  A  few  bacilli 
stained  blue. 

Spleen. — No  tubercle  bacilli.  A  few  slender 
organisms  stained  blue. 

Kidney.— One  or  two  thick  bacilli,  and  a  few  slender 
ones  stained  blue  ;  no  tubercle  bacilli. 

Hepatic  Gland. — Five  tubercle  bacilli  seen. 

Animals  Inoculated. 

Two  guinea-pigs  inoculated  with  an  emulsion  of  a 
diaphragmatic  nodule  died  of  tuberculosis. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  hepatic  gland  died  of  general  tuberculosis. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
a  mesenteric  gland  was  killed  after  a  period  of  137  days 
and  found  healthy. 


BABOON 

Fed — Once  with  tuberculous  milk  of  Cow  64* 

Date— January  22nd,  1904. 

Amount  of  Milk— 9-25  c.c. 

Number  of  tubercle  bacilli— 5,000,000. 

Killed— February  27th,  1904. 

Duration  of  Experiment— 36  days. 

Clinical  History. 
The  animal  remained  in  good  health  during  the  experi- 
ment, and  the  temperature  was  normal  throughout. 

POST-MORTEM  EXAMINATION. 

Body. — Moderately  fat ;  muscles  firm  and  well 
developed. 

In  the  lymphoid  tissue  at  the  base  of  the  tongue,  on 
the  left  side,  two  small  crjqits  were  seen,  filled  with 
yellowish  secretion  (a  little  of  the  secretion  from  one 
of  the  crypts  was  squeezed  out,  stained  and  examined, 
but  no  tubercle  bacilli  were  found). 

Tonsils,  Pharynx,  Betroplmryngeal  Glands  (close  to 
the  tonsils). — Normal. 

On  the  left  side,  a  little  below  and  external  to  the  left 
retropharyngeal  gland,  there  was  a  gland  the  size  of  a 
small  olive,  which  on  section  showed  in  the  medulla  an 
irregular  cavity  filled  with  soft  whitish  pus,  and  in  the 
cortex  a  few  whitish  foci. 

The  corresponding  gland  on  the  opjiosite  side  was 
normal. 

Submaxillary,  Buccal,  and  Parotid  Glands. — Normal. 
Cervical  Glands. — Normal. 
Abdomen  : 

There  was  a  fair  amount  of  fat  in  the  abdominal 
cavity. 

Peritoneum. — Normal. 

Omentum. — Was  free  from  visible  tubercles  ;  it 
contained  near  the  stomach  a  small  worm  (about 
1  in.  long)  coiled  on  itself,  but  not  encysted  ;  this 
worm  was  segmented,  and  resembled  a  caterpillar. 

Stomach. — Normal. 

Intestines. — Three  inches  from  the  pylorus,  beneath 
the  mucous  membrane,  there  was  a  nodule,  yellow  in 
the  centre,  the  size  of  a  No.  4  shot ;  close  to  this 
there  was  a  minute  yellow  point. 

An  inch  or  two  lower  down  the  mucous  membrane 
showed  a  small  erosion  ;  the  edges  of  this  were 
slightly  raised,  but  there  was  no  thickening  of  the 


(Adult.) 


base  or  sign  of  caseation.    The  rest  of  the  small 
intestine  showed  nothing  abnormal. 
Large  intestine  normal  throughout. 

Gastric  Glands. — Normal. 

Mesenteric  Glands. — About  4  in.  from  the  pylorus, 
closely  applied  to  the  wall  of  the  duodenum,  there 
was  an  enlarged,  tense  gland,  the  size  of  a  small 
filbert,  which  on  section  showed  a  number  of  softened 
patches,  filled  with  pale  whitish,  somewhat  viscid 
pus  ;  almost  the  whole  of  the  gland  tissue  was 
destroyed. 

About  the  middle  portion  of  the  mesentery  there 
were  four  enlarged  tense  glands  (the  largest  the  size  of 
the  one  just  described),  which  showed  on  the  surface, 
through  the  capsule,  numerous  yellow  foci.  When 
cut  into  all  the  glands  were  seen  to  be  closely  beset, 
particularly  in  the  cortical  portions,  with  softened 
areas  from  2  mm.  in  diameter  downwards,  which, 
unhke  those  in  the  duodenal  gland,  had  for  the  most 
part  remained  discrete. 

There  was  no  appreciable  thickening  of  the  capsule 
in  any  of  the  afl^ected  glands. 

All  other  mesenteric  glands  were  normal  in  size 
and  appearance. 

The  glands  around  the  lower  end  of  the  ileum 
and  along  the  whole  length  of  the  large  intestine 
appeared  to  be  perfectly  normal. 

Liver,  Hepatic  Lymphatic  Glands,  Spleen,  Kidneys, 
Suprarenal  Bodies,  Cosliac  Lymphatic  Glands,  Lumbar 
LympJiatic  Glands,  Sacro-Iliac  Lymphatic  Glands.— 
Normal. 

Thorax  : 

There  were  some  old  fibrous  adhesions  between 
the  heart  and  pericardium  particularly  on  the  right 
side. 

Pleura. — Normal.    No  adhesions. 

Lungs. — Darkly  pigmented.  On  the  surface  of 
the  right  upper  lobe  there  was  a  light  yellow  spherical 
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tubercle,  the  size  ot  a  No.  4  shot ;  this  when  cut 
into  was  found  to  be  entirely  softened.  With  this 
exception  the  lungs  were  normal. 

Bronchial  Glands,  Mediastinal  Glands,  Brain, 
Meninges,  Testicles,  Inguinal  Lymphatic  Glands, 
Axillary  Lymphatic  Glands.— Normal. 

Microscopical  Examination. 

Smears  : 

Ileo-colic  Gland. — No  tubercle  bacilli. 
Mesenteric  Gland. — A  few  tubercle  bacilli. 
Duodenal  Gland. — Numerous  tubercle  bacilli. 
Secretion   from   Crypt   at  Base  of  Tongue. — No 
tubercle  bacilli. 


Post-Pharyngeal  Gland. — ^Numerous  tubercle  bacilli. 

Intestine}  ,  ,  ,1  -n- 
r  No  tubercle  bacilli. 

Lung  ) 

Animals  Inoculated. 

Two  guinea-pigs  inoculated,  one  subcutaneously,  the 
other  intraperitoneally,  with  an  emulsion  made  fron 
a  mesenteric  gland,  died  of  tuberculosis  in  22  and  14 
days  respectively. 

Two  other  guinea-pigs  inocuated  subcutaneously, 
one  ■with  an  emulsion  made  from  the  spleen,  and  one 
with  an  emulsion  made  from  the  lung  tubercle,  died  of 
general  tuberculosis  in  90  and  104  days. 


BABOON 

Fed — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  22nd,  1904. 

Amount  of  Milk— 18-5  c.c 

Number  of  tubercle  bacilli— 10,000,009. 

Killed— March  29th,  1904, 

Duration  of  Experiment — 67  days. 

Clinical  History. 

The  animal  remained  in  good  health  during  the  experi- 
ment, and  the  temperature  was  practically  normal 
throughout. 

Tuberculin  Test. 

February  2.5th,  1904,  34  days  after  the  experiment 
began.  Negative. 

POST-MORTEM  EXAMINATION. 

General  Condition. — Good.  The  milk  teeth  had  not 
been  shed. 

Tongue,  Pharynx,  Palate,  Tonsils,  Larynx,  Pharyngeal 
Lymphatic  Glands,  Parotideal  Lymphatic  and  Salivary 
Glands,  Submaxillary  Lymphatic  and  Salivary  Glands. — 
Normal. 

Mticous  Lining  of  Stomach. — Normal. 

Thymus. — Appeared  large,  and  was  perfectly  normal. 

Intestines.-— Fo\ir  feet  from  the  pylorus  a  little  red  spot 
could  be  seen  in  a  Peyer's  patch.  When  examined  under 
Avater  this  could  be  seen  to  be  a  minute  ulcer  with  a  yellow 
centre.  It  coidd  be  felt  as  a  thickening  of  the  gut  when 
the  latter  was  passed  between  finger  and  thumb. 
Nothing  abnormal  was  visible  from  the  peritoneal  surface. 

The  rest  of  the  small  intestine,  as  well  as  the  large 
intestine,  was  normal. 

The  Mesenteric  Glands  were  considerably  enlarged.  There 
were  seven  or  eight  glands,  varying  in  size  from  a  pea  to 
a  large  bean,  the  largest  being  about  three-quarters  of  a 
inch  in  length.  They  were  soft,  and  large  yellow  patches 
could  be  seen  through  their  surfaces.  On  section  they 
were  filled  with  caseo-purulent  contents,  and  when  this  was 
washed  away  httle  remained  besides  a  multilocular  cyst 
wall. 

The  largest  glands  were  those  opposite  the  upper  part  of 
the  small  intestine. 

Besides  these,  there  was  a  large  number  of  smaller 
glands,  situated  nearer  the  margin  of  the  mesentery. 
The  majority  of  these  appeared  normal,  while  others 
showed  yellow  patches  or  a  single  small  focus. 

A  gland  near  the  ileo-caecal  valve,  about  the  size  of  a 
small  pea,  was  normal. 

A  large  number  of  small  glands,  lying  along  the  ascending 
and  transverse  colon,  each  corresponding  to  one  of  the 
larger  branches  of  the  mesenteric  vessels,  appeared  to  be 
normal. 

Omentum,  Peritoneum. — Normal 


(Young-.) 


In  the  greater  omentum,  on  the  convex  oorder  of  the 
stomach,  was  a  gland  the  size  of  a  small  pea.  On  section 
it  was  found  to  be  softened,  and  to  contain  caseo-purulent 
contents. 

Spleen. — Was  not  enlarged,  but  close  to  the  hilum  was 
a  small  thin-walled  abscess  containing  a  thin  brownish 
pus  without  caseous  debris.  The  walls  also  showed  no 
sign  of  caseation.  The  pus,  however,  contained  tubercle 
bacilli. 

Kidneys,  Suprarenals. — ^Normal. 

Liver. — Appeared  normal  on  the  surface.  Section 
revealed  a  single  shot-sized  nodule,  fairly  firm,  but  showing 
signs  of  softening  in  the  centre. 

Caeliac  Lymphatic  Glands,  Renal  Lymphatic  Glands, 
Iliac  Lymphatic  Glands. — No  m  il. 
Pleura,  Heart. — Normal. 

Lungs. — In  the  sternal  portion  of  the  left  upper  lobe 
was  a  small  yellowish  spot,  which  on  section  was  found  to 
be  filled  with  purulent  contents  contained  in  a  thin-walled 
abscess. 

The  rest  of  the  lungs  were  somewhat  emphysematous  at 
their  margins,  but  otherwise  normal. 

Bronchial  Glands. — One  contained  a  small  thin  walled 
cyst  (?  tuberculous).    The  others  were  normal. 

Uterus,  Ovaries. — -Normal. 

Microscopical  Examination. 
Omental  Gland. — -No  tubercle  bacUli  seen. 
Mesenteric  Gland  (caseous  matter  from.)— Two  tubercle 
bacilli  S3en. 

Mesenteric  Gland  (caseous  matter  from.) — One  tubercle 
bacillus  seen. 

Muco-Pus  from  Mesenteric  Gland. — No  tubercle  bacilli 
seen. 

Nodule  from  Liver. — One  tubercle  bacillus  seen. 
Nodule  from  Lung. — No  tubercle  bacilli  seen. 
Pus  from  Abscess  in  Spleen. — Five  tubercle  bacilli  seen. 
Ulcer  from  Intestine. — No  tubercle  bacilli  seen. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  were  inoculated  with  an  emulsion 
made  from  the  mesenteric  glands  ;  one  died  of  general 
tuberculosis  in  5.3  days,  the  other  in  12  days  of  a  subacute 
infection  and  slight  tuberculosis. 

A  guinea-pig  inoculated  intraperitoneally  with  an 
emulsion  made  from  the  spleen  died  of  general  tuberculosis 
in  49  day?. 
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BABOON  12.  (Adult.) 


Fed — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  22nd,  1904. 

Amount  of  Milk— 18-5  c.c. 

Number  of  tubercle  bacilli— 10,000,000. 

Accidentally  killed— March  26th,  1904. 

Duration  of  Experiment— 65  days. 

Clinical  History. 
No  signs  of  illness  were  noticed  during  the  experiment. 
Temperature. 

The  temperature  rose  on  the  62nd  day  to  39-4"C.  ; 
otherwise  it  was  normal  throughout. 

POST-MORTEM  EXAMINATIONS. 
General  Condition. — Good. 

Tongue,  Pharynx,  Larynx,  Tonsils,  Post-Pharyngeal 
Lymphatic  Glands,  Submaxillary  Lymphatic  Glands, 
Submaxillary  Salivary  Glands,  Sublingual  Salivary  Glands, 
Parotid  Salivary  Glands. — Normal. 

Omentum,  Peritoneum.— 'NotmsLl,  except  for  adhesions 
mentioned  below. 

Stomach. — Normal  (showed  numerous  little  follicles). 

The  Duodenum  showed  uniformly  scattered  little  whitish 
rounded  grains  (Brunner's  glands). 

Ileum,.— The  lower  12  in.  or  so  was  congested.  About 
10  in.  from  the  ileo-ca?cal  valve  was  a  minute  ulcer  with 
raised  edges,  and  close  by  was  probably  another,  but 
the  cub  made  by  opening  the  gut  passed  through  it, 
rendering  examination  unsatisfactorj^ 

(7„CMm.— The  ca;cum  and  the  first  12  in.  of  large 
intestine  were  thickly  studded  with  httle  slightly  elevated 
whitish  spots,  the  largest  being  from  in.  to  i  in.  in 
diameter.  Some  of  them  showed  a  little  dark  point  in 
the  centre.  They  were  most  conspicuous  at  the  com- 
mencement of  the  colon,  and  gradually  became  less  so 
and  more  translucent,  the  transition  occupying  the 
middle  of  the  colon  (18.  in.  from  the  ca?cal  valve). 
These  latter  were  evidently  normal  sohtary  follicles. 
It  seemed  to  me  doubtful  whether  the  former  were 
normal  or  no. 

There  were  in  addition  three  pea-sized  dark  coloured 
prominences  of  the  mucous  membrane,  close  to  the 
ileo-ca?cal  valve,  one  being  in  the  caecum,  full  of  soft 
dark  green  pultaceous  matter. 

Abdominal  Li.myha'ic  G'ards.— Along  the  lesser 
curvature  of  the  stomach  in  the  small  omentum  was 
a  series  of  glands  (three  in  number),  varying  in  size 
from  a  pea  to  a  sparrow's  egg,  full  of  softened  and 
caseous  contents.  Almost  continuous  with  these  there 
was  a  large  mass  of  glands  lying  close  to  the  spinal 
column,  around  the  coeliac  axis  and  in  the  root  of 
the  mesentery,  to  which  a  part  of  the  duodenum  -was 
so  closely  aclherent  as  to  be  separable  with  difficulty  ; 
the  mass  was  closely  incorporated  with  the  pancreas, 
which,  however,  appeared  to  be  normal.  It  measured 
1|  in.  by  1 J  in.  by  |  in.,  and  was  very  irregular  in  shape. 
On  section  it  appeared  to  be  composed  of  a  mass  of 
glands,  caseous  and  softened,  and  united  by  dense  pearly 
white  fibrous  tissue.  Tliis  mass  doubtless  contained 
the  cceUac  and  mesenteric  glands.  More  posteriorly, 
and  lying  closer  to  the  spinal  column,  was  a  group  of 
renal  glands  on  the  right  side  as  large  as  a  walnut,  and 
one  on  the  left  side  entirely  caseous  and  softened. 

*Spleen.— Much  enlarged,  measured  3|  in.  by  2i  in.  by 
1  in.  It  was  rendered  nodular  all  over  by  pea-sized 
nodules,  some  of  which  just  projected  above  the  surface, 
while  others  appeared  as  cream-white  hemispherical 
projections.  The  latter  were  extensively  adherent  to  the 
diaphragm  and  to  the  omentum.    When  the  latter  was 

*  See  Plate  4. 


torn  away  a  lenticular  portion  of  each  nodule  remained 
adherent  to  it.  On  section  pea-sized  nodules  up  to 
I  in.  in  diameter  were  thickly  crowded  throughout 
the  spleen,  leaving  but  little  functional  tissue  between. 
The  nodules  were  rounded  and  composed  of  cream- 
coloured  caseating  tissue  surrounded  by  firm  translucent 
pinkish  grey  tissue  with  a  cauliflower  margin. 

Kidneys. — Congested.  The  left  showed  no  sign  of 
tubercle. 

The  right  kidney  showed  two  small  tubercles  under  the 
capsule. 

Suprarenals. — The  right  was  normal ;  the  left  was  not 
found. 

The  Liver  showed  about  thirty  tubercles  on  its  surfaces, 
the  largest  scared}'  ^-  in.  in  dimeter.  They  were  yellowish 
white  and  opacj^ue,  with  a  grey  translucent  margin. 
Attached  to  some  was  a  little  translucent  film, 
scarcely  visible,  which  overlay  the  surface  of  the  liver, 
forming  a  narrow  halo  around  the  margin  of  the  largest 
tubercles.  Section  showed  some  similar  tubercles  in  the 
substance  of  the  organ. 

The  Lungs  weve  congested  in  patches,  almost  black  along 
the  dorsal  margin.  On  section  they  exuded  frothy  fluid 
which  filled  the  bronchi. 

Nineteen  tubercles  were  counted  in  the  lungs  ;  thtse  had 
whitish  centres  and  dark  grey  translucent  margins  ;  they 
were  variable  in  size ;  the  largest  was  not  more  than 
J  in.  in  diameter. 

TItoracic  Glands. — These  were  enlarged.  Two  glands 
on  the  sternal  side  of  the  trachea  were  each  about  as 
big  as  a  sparrow's  egg.  On  section  they  had  a  thick 
white  capsule,  extensions  from  which  divided  the  glands 
into  several  compartments,  each  filled  with  caseous  and 
liciuefying  contents.  Along  the  spinal  column  there 
were  several  enlarged  glands  just  within  the  opening 
of  the  thorax  on  the  right  side.  Another  as  large  as 
the  above  a  little  further  back,  and  a  continuous  chain 
of  small  glands  on  the  left  side  2  in.  in  length  stilL 
more  jjosteriorly  were  full  of  caseo-purulent  contents. 

Heart,  Pericardium. — Normal. 

There  was  an  excess  of  fluid  in  the  pericardial  sac. 

Pleura. — Normal. 

Testes.  — Normal. 

Lumbar  Glands. — Normal. 

No  iliac  or  sacral  glands  found. 

Inguinal  Glands,  Popliteal  Glands. — Normal. 

Gluteal  Glands. — Not  found. 


Microscopical  Examination. 

Colon.  Whitish' spot  (normal  follicle)  ^^^^^^^^  ^^^.^^.^ 
Duodenum  (solitary  loliicle) 

Right  Kidney. — Tubercle  bacilli. 

Emulsion  of  Sj-lecn. — One  tubercle  bacillus. 

Emulsion  of  Thoracic  Gland. — Tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  were  inoculated  with  an  emulsion 
made  from  the  spleen  and  two  were  inoculated  with  an 
emulsion  made  from  a  thoracic  gland.  All  died  of  general 
tuberculosis. 
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PIG  18. 


qrs.  lbs. 
I  6 
1  11 


Age — 10  weeks. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 

Date— January  16th,  1904. 

Amount  of  Milk— 5-58  c.c. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— February  24th,  1904. 

Duration  of  Experiment— 39  days. 

Clinical  History. 
The  animal  remained  in  good  health  throughout  the 
experiment. 

Temperature. 

Shght  rise  on  the  18th  day  (to  40°C.),  then  practically 
normal. 

Weights. 

January  19th,  1904  - 
February  16th,  1904  - 

Gain  in  Weight.~5  lbs. 

Average  weekly  gain. — 1"25  lbs. 

Tuberculin  Test. 
February  19th,  1904,  34  days  after  the  experiment 
began.    Positive.    Rise  of  temperature,  2'5°C. 

POST-MORTEM  EXAMINATION. 
Body. — Well  nourished. 
Tongue,  Tonsils,  Pharynx. — Normal. 
Submaxillary  Glands,  Svhparotid  Glands,  Pharyngeal 
Glands. — Normal  in  size  and  appearance. 

Superficial  and  deep  cervical  glands  normal. 

Abdomen  : 

Omentum,  Parietal  Peritoneum. — Normal. 

Stomach. — On  the  anterior  surface  of  the  stomach 
there  was  a  series  of  short  loosely  attached  strands 
of  connective  tissue,  in  two  of  which  small  hard 
bodies  could  just  be  detected  (no  tubercle  bacilli). 
Mucous  membrane  of  stomach  normal. 

Small  Intestine. — The  long  Peyer's  patch  showed, 
about  six  inches  from  the  ileo-caecal  valve,  a  minute 
star-shaped  ulcer ;  the  lymphoid  tissue  beneath 
was  not  thickened,  but  showed  two  minute  whitish 
■specks.    The  small  intestines  were  elsewhere  normal. 

Large  Intestine. — -Normal  throughout. 

Mesenteric  Glands. — A  gland  about  the  middle 
of  the  mesentery  contained  an  indurated  nodule 
1  cm.  in  diameter,  which  on  section  showed  early 
foci  of  caseation. 

A  gland  at  the  binder  end  of  the  mesentery  felt 
indurated,  but  showed  no  obvious  foci  of  caseation. 

All  other  mesenteric  glands  were  normal. 

Ileo-colic  Glands. — At  the  junction  of  the  ileum  with 
the  caecum  there  were  two  enlarged  glands,  one  the  size 
of  a  chestnut,  the  other  half  that  size  ;  these  consisted 
of  firm  translucent  tissue,  in  which  were  embedded 
opaque  whitish  (or  yellowish  white)  irregular  patches 
of  necrosis. 

Several  glands  near  these  were  normal. 

Colic  Glands. — The  chain  of  glands  between  the 
coils  of  the  large  intestine  was  normal. 

Rectal  Glands. — Normal. 

Spleen. — On  the  surface  there  was  a  short  fibrous 
process  similar  to  those  on  the  stomach,  but  no 
definite  tubercles  could  be  felt  (no  tubercle  bacilli) ; 
except  for  this  the  spleen  was  perfectly  normal 
throughout. 


Liver. — On  the  surface  there  was  a  number  of 
whitish  tubercles  (thirty  counted)  ranging  in  size 
from  a  mustard  seed  to  a  No.  4  shot.  Similar 
tubercles  were  seen  in  the  substance  ;  many  of  the 
larger  tubercles  were  slightly  opaque  in  the  centre. 

Portal  Glands. — Two  small  glands  in  the  lesser 
omentum  showed  a  few  minute  whitish  foci. 

Kidneys. — The  left  showed  a  few  pale  streaks  in 
the  cortex  ;  otherwise  normal. 

The  right  was  normal  on  the  surface  and  on 
section. 

Suprarenil  Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura,  Diaphragm. — Normal. 

Lungs. — The  caudal  lobe  of  the  left  lung  showec' 
on  the  dorsal  surface  a  greyish,  opalescent  tubercle 
2'5  mm.  in  diameter. 

The  right  cephalic  lobe  contained  a  similar  tubercle 
The  right  caudal  lobe  showed  near  the  surface 
a  pinhead-sized  translucent  tubercle. 

Thoracic  Glands. — The  dorsal  mediastinal  and 
bronchial  glands  appeared  normal  to  the  naked  eye. 

Larynx,  Trachea,  Thymus,  Testicles,  etc. — Normal. 

The  following  lymphatic  glands  showed  no  macro- 
scopic evidence  of  tuberculosis  : — 

Right  and  Left  Prescapular,  Right  and  Left  Pre- 
pectoral,  Right  and  Left  Precrural,  Right  and  Left 
Superficial  Inguinal,  Right  aad  Left  Iliac,  Sacro-Iliac, 
Lumbar,  Right  and  Left  Popliteal,  Ventral  Medias- 
tir.al. 

There  was  slight  oedematous  swelling  of  the  sub- 
cutaneous tissues  at  the  seat  of  inoculation  of  tuberculin  in 
the  right  thigh ;  the  skin  over  the  thickening  was 
desquamating. 

The  popliteal  and  superficial  glands  on  the  right  side 
were  twice  the  normal  in  size. 

Microscopical  Examination. 

Smears  from  : 

Mid  Mesenteric  Gland. — Tubercle  bacilli,  not 
numerous. 

Ileo-CcBcai  Gland. — Tubercle  bacilli  fairly  numerous. 

Spleen. — No  tubercle  bacilli. 

Liver. — -One  tubercle  bacillus. 

Stomach  {surface  tubercle). — No  tubercle  bacilli. 

Glands  in  Lesser  Omentum. — Numerous  tubercle 
bacilli. 

Terminal  Mesenteric  Gland  -)         tubercle  bacilli 
Lung     -       -       -       .  -J 

Guinea-Pigs  Inoculated. 

A  guinea-pig  inoculated  subcutaneously  with  an 
emulsion  made  from  the  terminal  mesenteric  gland  died 
in  45  days  of  general  tuberculosis. 

Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  an  ileo-coecal  gland  died  of  an  acute  infection,  too 
early  for  tuberculosis  to  manifest  itself.  Another  gumca- 
pig  inoculated  with  an  emulsion  made  from  spl(?en 
remained  healthy. 
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PIG  44. 


Age— 9  months. 

Ted — Once  with  ths  tubeiculous  milk  of  Cow  64. 

Date—January  lOth,  1904. 

Amount  of  Milk— 1-41  c.c. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— March  oth,  1904. 

Duration  of  Experiment — 46  day.^. 

Clinical  Historij. 
There  were  no  signs  of  ill  health  during  the  experiment. 

Temperatare. 

There  was  a  slight  rise  to  39-5°C.  on  21st  day,  otherwise 
(normal  throughout. 

Weights. 

cwt.  qrs.  lbs. 
January  19th,  1904     -       -       -    1      1  14 
March  1st,  1904  -       -       -    1      2  21 

^Gain  in  weight. — 1  c[v.  7  lbs. 

Rale  of  gain  per  lueek. — 5;';  lbs. 

Tuberculin  Test. 

March  2nd.  43  days  after  the  experiment  began. 
Positive.    Rise  of  temperature  2'0°C. 

POST-MORTEM  EXAMINATION. 
Gmeral  Condition. — Good. 

Tongue,  Pharijn.v,  Surface  of  Palate. — Normal. 

Submaxillary  Lymphatic  Glamls. — The  left,  the  size  of  a 
small  walnut,  contained  scattered  caseous  deposits. 
The  right,  the  size  of  a  small  bean,  was  normal. 

Right  Submaxillary  Salivary  Gland,  Left  Submaxillary 
■Salivary  Gland. — Normal. 

Parotid  Lymphatic  Glands. — On  the  left  side  two  were 
normal.    No  glands  ^^  ere  found  on  the  right  side. 

Small  Intestine. — A  Peyer's  patch  showed  some  gran- 
ules (normal  ?)  a  little  larger  and  whiter  than  the  rest, 


similar  to  those  dericrilied  in  Pig  40.  The  rest  of  the 
small  intestine  was  normal. 

Large  Intestine,  Mesenteric  Glands,  Glands  at  Ileo- 
caecal  Valve. — Normal. 

Colic  Glands. — Normal,  with  one  exception,  which  con- 
tained a  minute  caseous  mass  which  easily  shelled  out. 

Lungs,  Right  and  Left  Bronchial  Lymphatic  Glands. — 
Normal. 

Heart.  Pericardium,  Pleura. — Normal. 

Diaphragm,  Omentum,  Peritoneum. — Normal. 

Spleen. — One  fibroid  patch  was  seen  on  the  surface, 
the  size  of  a  pin's  head.    Substance  normal  on  section. 

Liver,  Hepatic  Lymphatic  Glands. — Normal. 

Kidneys. — The  r'g'.t  showed  one  pin-head  opaque 
point ;  otherwise  normal.    The  left  was  normal. 

Suprarenals. — Normal. 

Various  Lymphatic  Glands  : 

Right  Prescapular,  Left  Prescajmlar.— "Normal. 

Right  Popliteal,  Right  Iliac,  Left  Iliac,  and  Pre- 
crural  Glands. — Normal. 

Guinea-pigs  Inoculated. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  spleen  was  killed  in  86  days  ;  the  post-mortem  ex- 
amination showed  pseudo-tuberculous  lesions.  One 
guinea-pig  inoculated  with  emulsion  made  from  the  kidney 
and  two  guinea-pigs  inoculated  with  an  emulsion  made 
from  a  mesenteric  gland  remained  healthy  after  86  days. 


PIG  24. 


Age— 10  weeks. 

Fed — Once  with  th'^  tuberculous  milk  of  Cow  64. 

Date— January  l()th,  1904. 

Amount  of  Milk— 27-94  c.c. 

ITumber  of  tubercle  bacilli— 5,000,000. 

Killed— February  22nd.  1904. 

Duration  of  Experiment— 38  days. 

Clinical  History. 

The  animal  showed  no  signs  of  illness  during  the  ex- 
periment. 

Temperature. 

Slightly  raised  between  the  18th  and  22nd  days  (highest 
40-2°C.)  ;  then  never  exceeding  39-3°C. 

Weights. 

qr.  lbs. 

January  19th,  1904    -       -       -       -    1  9 

February  16th,  1904   -       -       -       -    1  14 

Gain  in  weight. — 5  1'  s. 

Average  weekly  increase. — 1  '25  lbs. 


Tuberculin  Test. 

February  19th,  1904.  34  days  aft«r  the  experiment 
began.    Positive.    Rise  of  temperature  1'3°C. 

POST-MORTEM  EXAMINATION. 
Body. — Well  nourished. 
Tongue,  Tonsils,  Pharynx. — Normal. 

Pharyngeal  Glands. — The  right  retro-pharyngeal  gland 
was  enlarged  to  the  size  of  a  walnut  and  indurated.  On 
section  it  showed  an  irregular  network  of  opaque  whitish, 
or  yellowish  white,  necrotic  tissue,  embedded  in  a  grey 
translucent  matrix. 

The  left  pharyngeal  glan:l  was  normal. 
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Suhmaxmillary  Glands. — One  right  submaxillary  gland 
resembled  in  every  respect  the  right  pharjmgeal  gland. 

Two  other  submaxillary  glands  on  the  right  side 
were  slightly  enlarged  and  showed  a  few  early  foci  of 
caseation. 

The  glands  in  the  left  submaxillary  region  were  normal. 

Snbparotid  Lymphatic  Glands. — The  right  and  left  sub- 
parotid  glands  normal. 

Cervical  Glxnds  (superficial  and  deep). — Normal. 
Oesophagus. — Normal. 

Abdomen  : 

Omentum,   Peritoneum,   Stomach. — Normal. 

Intestines  (large  and  small). — Normal  throughout. 
No  sign  of  ulceration  anywhere. 

Mesenteric  Glands. — A  gland  about  the  middle  of 
the  mesentery  contained  a  firm  nodule  5  mm.  in 
diameter,  in  which  were  some  early  foci  of  caseation. 
The  last  of  the  series  of  mesenteric  glands  felt  in- 
durated, but  was  not  obviously  enlarged  ;  no  opaque 
points  were  seen  on  section.  (Tubercle  bacilli  were 
found  in  a  smear  made  from  this  gland.) 

The  rest  of  the  mesenteric  glands  appeared  quite 
normal. 

Ileo-Caecal  Glands. — One  ileo-caecal  gland,  the 
size  of  a  Brazil  nut,  was  beset  with  opaque  whitish 
foci  of  caseation. 

Several  glands  in  the  neighbourhood  of  this  were 
unaffected. 

The  glands  in  the  midst  of  the  coils  of  the  large 
intestine  were  normal  in  size  and  appearance. 

Rectal  Glands. — Normal. 

The  Spleen  contained  eight  tubercles,  ranging  in 
size  from  a  pin's-head  to  a  small  shot ;  all  were  be- 
ginning to  caseate ;  three  formed  rounded  con- 
gested elevations  on  the  surface. 

The  Liver  showed  on  the  surface  and  in  the  par- 
enchyma a  moderate  number  of  pearly  white  tubercles 
the  size  of  pinheads  ;  at  the  margin  of  one  of  the 
right  lobes  there  was  a  little  group  of  these  tubercles 
which  had  coalesced.  The  liver  substance  also  con- 
tained innumerable  whitish  foci,  just  visible  to  the 
naked  eye. 

Portal  Glands. — One  of  the  glands  in  the  small 
omentum  felt  indurated  and  showed  on  section 
three  or  four  minute  whitish  foci  (tubercle  bacilli 
found).  A  gland  near  the  portal  fissure  was  similarly 
affected. 

.  Kidneys. — The  right  kidney,  on  radial  section, 
ihowed  in  the  cortex  a  few  pale  streaks,  which 
were  seen  on  the  surface  as  whitish  points. 

The  left  kidney  was  normal. 

Suprarenal  Bodies. — Normal. 


Thorax : 

Heart,  Pericardium,  Pleura,  Diaphragm. — Normal. 

Lungs. — Evenly  distributed  throughout  both  lungs 
there  was  a  considerable  number  (some  hundreds)  of 
grey  translucent  tubercles  ;  most  of  the  tubercles- 
were  about  the  size  of  pin-heads,  but  there  were 
many  that  were  much  smaller  ;  the  majority  showed 
a  minute  central  opacity. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands- 
appeared  normal. 

The  Bronchial  Glands  were  not  obviously  enlarged, 
but  felt  slightly  hardened.  On  section  the  right 
bronchial  showed  one  or  two  whitish  points.  (No 
tubercle  bacilli  were  found  in  a  smear.) 

Larynx,  Trachea,  Testicles,  Epididyinis,  Brain, 
Meninges,  Thymus. — Normal. 

The  following  lymphatic  glands  showed  no  sign  of 
tuberculosis  : — • 

Right  and  Left  Prescapular,  Right  and  Left  Pre- 
pectoral.  Right  and  Left  Precrural,  Right  and  Left 
Superficial  Inguinal,  Right  and  Left  Iliac,  Sacro-Iliac, 
Lumbar,  Right  Popliteal. 

At  the  seat  of  inoculation  of  tuberculin  in  the  right 
thigh  the  subcutaneous  tissues  were  slightly  thickened! 
and  redematous. 

The  superficial  inguinal  and  popliteal  glands  on  the  right 
side  were  twice  the  normal  in  size,  and  were  slightly 
cedematous. 

Microscopical  Examination. 

Smears  from  : 

Relr  j-Pharnygeal  Gland. — Numerous  tubercle  bacilli 

Middle  Mesenteric  Gland. — Fairly  numerous 
tubercle  bacilli. 

Ileo-Caecal  Gland. — A  few  tubercle  baciUi. 

Gland  in  Small  Omentum. — Numerous  tubercle 
bacilli. 

lAing  Nodule. — Three  tubercle  bacilli  seen. 

Gland  near  Portal  Fissure. — Two  tubercle  bacilli 
seen. 

Spleen. — Four  tubercle  bacilli. 
"'       Terminal  Mesenteric  Gland. — A  few  tubercle  bacilli. 
Right  Bronchial  Gland. — No  tubercle  bacilli. 

Guinea-pigs  Inoculated. 

One  guinea-pig  inoculated  with  an  emulsion  made 
from  a  mesenteric  gland  (not  obviously  tuberculous)  and 
one  with  an  emulsion  from  the  spleen  remained  healthy 
after  78  days. 

Guinea-pigs  inoculated  with  emulsions  made  from  an 
ileo-caecal  gland  and  the  kidney  died  of  an  acute  infection. 


PIG  34. 


Age — 7  to  8  months. 

Fed — Once  with  the  tuberculous  mEk  of  Cow  64. 
Date— January  19th,  1904. 
Amount  of  Milk — 7-05  c.c. 
Number  of  tubercle  bacilli -5,000,000. 
Killed— March  5th,  1904. 
Duration  of  Experiment — 46  days. 

Clinical  JHistory. 
The  animal  remained  in    good    health  during  the 
experiment. 

Temperature. 

There  was  a  slight  rise  on  28th  and  29th  to  40  •  3°C. 
and  40-2°C.;  then  practically  normal. 

Weight. 

cwt.  qr.  lbs. 

January  19th,  1904  -  -  -  1  0  19 
March  1st,  1904  -       -       -    1      1  4 

Increase  in  weight. — 1.3  lbs. 
Average  weekly  in^ease. — 2J  lbs 


Tuberculin  Test. 

March  2nd.  43  days  after  the  experiment  began. 
Positive.    Kise  of  temperature,  2"5°C. 

POST-MORTEM  EXAMINATION. 

General  Condition. — Good. 

Tongue,  Pharynx,  Palate, — -Normal. 

Submaxillary  Lymphatic  Glands. — The  right  was  very 
lobulated  and  irregular,  and  measured  2^  in.  by  1^  in.  by 
IJ  in.  On  section  it  was  seen  to  be  really  a  group  of 
three  glands,  all  with  caseous  deposit,  the  middle  larger 
one  more  so  than  the  others. 
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The  left  was  kidney-shaped,  2  in.  by  1|  in.  by  1  in. 
On  section  a  large  amount  of  caseous  deposit  was  seen. 

Submaxillary  Salivary  Glands. — Apparently  normal. 

Pharyngeal  Lymphatic  Glands. — Lying  close  to  the 
hyoid  bone,  normal  on  both  sides. 

Deep  Parotideal  Lymphatic  Glands. — On  both  sides 
normal. 

Thymus. — Spotted  with  little  irregular  creams'  white 
ponits,  not  seen  either  in  Pig  46  or  44. 

Stomach. — Normal. 

Small  Intestine. — In  one  Peyer's  patch,  about  8  ft. 
from  the  ileo-ca;cal  valve,  was  a  depression  cor- 
responding to  which,  on  the  peritoneal  surface,  was  a 
yellow  spot.  It  was  apparent! v  a  beginning  ulcer.  The 
rest  of  the  small  intestine  was  normal. 

Large  Intestine. — Normal. 

There  was  one  round  worm  in  the  small,  and  five  in 
the  large  intestine. 

Fectum. — On  the  under  surface  of  the  rectum,  in  the 
middle  line,  was  a  small  yellowish  projection,  about  the 
size  of  a  very  small  pea,  caseous  on  section. 

Mesenteric  Glands. — Very  few  were  apparently  normal, 
the  rest  were  enlarged  and  caseous  to  a  varying  extent. 
Those  in  the  anterior  part  of  the  mesentery  were  mote 
affected  than  those  in  the  lower.  In  none  could  any  cal- 
careous foci  be  found. 

Ilco-colic  Glands. — Were  about  twelve  in  number  and 
varied  in  size  from  a  walnut  to  a  large  pea.  All  but  four 
showed  on  section  caseous  deposit,  some  more,  some  less  ; 
the  largest  ones,  the  size  of  a  walnut,  were  caseous  for 
at  least  three-quarters  of  their  substance ;  none  of  them 
was  gritty  on  section. 

Colic  Glands. — One  of  the  colic  glands,  situated  ap- 
parently about  the  middle  of  the  colon,  contained  a  nodule 
about  the  size  of  a  pea,  which  on  section  was  mottled  \nth 
caseous  material. 

In  the  left  inguinal  legion,  in  the  subcutaneous  tissue, 
were  about  a  dozen  little  spherical  bodies,  the  larger  ones 
about  the  size  of  a  large  pea.  On  section  they  were  found 
to  be  thin-walled,  and  to  be  filled  with  soft  pultaceous 
matter. 

Lying  on  one  of  the  folds  of  the  colon,  and  projecting 
from  the  surface,  was  a  nodular  hemispherical  mass,  the 


size  of  a  large  pea.  VVlien  cut  open,  like  the  mass  above 
described,  it  had  a  botryoidal  pultaceous  mass  inside. 

Omentum,  Peritoneum. — Normal. 

On  the  edge  of  the  lesser  omentum  were  two  glands, 
each  about  an  inch  in  long  diameter,  lobulated  in  external 
appearance.  On  section  they  were  somewhat  firm,  and 
had  a  suspicious  lobulated  appearance,  but  were  not 
definitely  tuberculous. 

Spleen. — Normal. 

Liver. — On  the  surface  of  the  lobe  above  the  gall  bladder 
was  an  opaque  yellow  body  the  size  of  a  No.  1  shot,  partly 
embedded,  partly  projecting  (tubercle?).  Scattered  over 
the  surface  of  the  organ  was  a  number  of  grey  specks 
(tuberculous  ?). 

A  few  minute  specks  of  a  similar  nature  were  found 
in  the  substance  on  section. 

Hepatic  Lymphatic  Glands. — Normal. 

Kidneys. — Each  kidney  was  mottled  (pei^pered)  on  the 
surface  vnih  minute  grey  points.  On  section  some  of  these 
points  were  seen  to  extend  into  the  cortical  substance, 
but  the  rest  of  the  kidney  appeared  normal. 

Suprarenals. — Normal. 

Pleura,  Diaphragyn  (on  both  sides).  Lungs,  Bight  and 
Left  Bronchial  Glands,  Heart,  Pericardium. — Normal. 

Varioxis  Lymphatic  Glands  : 

Left  Prescapidar. — Apparently  normal,  as  was  also 
a  gland  lying  ventral,  and  cephalic  to  the  above. 

Bight  Prescapular. — Was  also  normal. 

Popliteal,  Precrural,  Iliac,  Pudic. — Normal. 
Uter  us. — Atrophied. 
Ovaries. — Non-existent. 

At  the  seat  of  inoculation  of  tubercuhn  (three  days  ago) > 
on  the  inner  side  of  thigh,  the  subcutaneous  tissue  was 
swollen  and  cedematous,  forming  an  oval  mass  about 
4  in.  by  3  in.  by  2  in. 

Microscopical  Examina  tion. 

Nodide  from  Inguinal  Begion. — Three  tubercle  bacilli 
seen. 

Nodide  from  Peritoneal  Surface  of  Colon — No  tubercle 
bacilli  seen. 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations  (Guinea-Pig  882  was  inoculated  subcutaneously). 


Number  of 
Guinea-jjig. 

Weight  in 
Grammes. 

^Material  Inoculated. 

Duration  of  Life. 

Kesult. 

880 

200 

E.  of  Spleen 

Died,  13  days 

Slight  Tuberculosis. 

881 

200 

E.  of  Kidney. 

Killed,  44  days 

Healthy. 

882 

170 

E.  of  Submaxillary  Gland 

Died,  42  days 

General  Tuberculosis . 

883 

170 

E.  of  Submaxillary  Gland 

Died,  10  days 

Slight  Tuberculosis. 

3  U  2 
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PIG  26. 

Age— 10  weeks. 

Fed — Once  with  the  tuberculous  milk  of  Cow  G4 

Date— January  16th,  1904. 

Amount  of  Milk — 55-85  c.c 

Number  of  tubercle  bacilli— 10,000,000. 

Killed— February  22nd,  1904. 

Duration  of  Experiment— 37  days. 


Clinical  Histori/. 

The  animal  showed  no  signs  of  illness  during  the 
experiment. 

Temperature. 

Slight  rise  on  20th  day  to  40"1°C.  ;  then  for  about  a 
week  varying  between  39-1°  and  39-8°C.  On  29th  and 
30th  days  temperature  40'3°C. ;  normal  again  on  the 
32nd  and  on  subsequent  days. 

Weights. 

qr.  lbs. 

January  19th,   1904    -       ...    1  9 

February  i6th,  1904          -       -       -    1  14 

Gain  in  weight. — 5  lbs. 

Average  gain  per  iveek. — 1  "25  lbs. 

Tuberculin  Test. 

February  19th,  1904,  34  days  after  the  experiment 
began.    Positive.    Eise  of  temperature,  2  "0°  C. 

POST-MORTEM  EXAMINATION. 
Body. — Well  nourished. 
Tongue,  Pharynx,  Oesophagus. — Normal. 
Tonsils. — Normal  in  appearance. 

Rirjht  Reiro -Pharyngeal  Gland. — Enlarged  (\\  in.  by 
1  in.  by  i  in.)  and  indurated,  showed  on  section  firm 
opaque  whitish  caseous  patches,  irregular  in  outline, 
embedded  in  a  greyish  translucent  matrix. 

Lejt  Posterior  Pliaryngeal  Gland. — Apparently  normal. 

Subrnaxillary  Glands. — One  right  submaxillary  gland 
was  enlarged  (size  of  a  Brazilian  nut)  and  hard,  and 
showed  numerous  caseous  foci ;  two  small  glands  near 
this  were  normal. 

In  the  left  submaxillary  region  there  was  a  firm  mass, 
formed  apparently  by  the  fusion  of  two  lymphatic  glands, 
measuring  If  in.  by  1|  m.  by  J  m. ;  on  section  it  closely 
resembled  the  pharyngeal  gland. 

Parotid  Lymphatic  Glands,  Superficial  and  Deep  Cervical 
Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum,  Stomach. — Normal. 

Intestines. — In  the  last  5  feet  of  small  intestine 
there  were  seen  five  minute  superficial  ulcers.  All 
occurred  in  Peyer's  patches,  the  long  terminal  gland 
containing  four  ;  the  bases  of  the  ulcers  were  not 
appreciably  thickened,  and  there  were  no  subperi- 
toneal tubercles  ;  the  lymphoid  tissue  beneath  one 
ulcer  seemed  a  little  opaque,  and  beneath  another 
showed  one  or  two  minute  whitish  specks  ;  the 
!  margins  of  three  of  the  ulcers  were  hyperaemio. 
The  rest  of  the  small  intestine  was  norma!. 

Large  intestine  normal  throughout. 

Gastric  Glands. — The  group  of  glands  on  the  surface 
of  the  stomach  and  in  the  lesser  omentum  showed 
no  naked  eye  evidence  of  tuberculosis. 

Mesenteric  Glands. — The  first  five  mesenteric  glands 
were  normal ;  the  sixth  was  slightly  indurated,  and 
showed  a  few  suspicious  whitish  specks.  (No 
tubercle  bacilli  found. ) 

Three  glands  about  the  middle,  and  two  at  the 
posterior  end  of  the  mesentery  presented  firm  nodular 
enlargements,  from  7  to  10  mm.  in  diameter,  which  on 
section  showed  small  areas  and  foci  of  caseation. 


Two  of  the  mesenteric  glands  felt  indurated,  buf 
were  not  caseous. 

Around  the  lower  end  of  the  ileum  there  were  five 
enlarged  u  iifonnly  indurated  glands,  varying  in  size 
from  a  kidney  to  a  broad  bean,  which  on  section 
showed  numerous  small  areas  of  caseation. 

A  colic  gland,  the  size  of  a  pea,  6  in.  from  the  ileo- 
caecal  valve,  was  closely  beset  with  caseous  foci. 

Tlie  lymphatic  glands  between  the  coils  of  the  large 
intestine  showed  two  pea-sized  caseous  nodules. 

A  small  tuberculous  gland  was  seen  on  the 
large  intestine,  about  2  ft.  from  the  anus. 

In  none  of  the  affected  glands  was  there  any  sign 
of  softening. 

The  Rectal  Glands  r  ppeared  slightly  enlarged  and 
were  cedematous. 

The  Spleen  showed  on  the  surface  two  translucent 
tubercles,  smaller  than  mustard  seeds ;  the  pulp, 
contained  one  spherical  tubercle,  the  size  of  a  pin's 
head,  with  an  opaque  yellowish  centre  (tubercle 
bacilli  found.) 

The  Liver  showed  on  both  surfaces  a  considerable 
number  of  greyish  white  translucent  tubercles, 
from  0-5  to  1-5  mm.  in  diameter ;  the  larger  tubercles 
had  opaque  whitish  centres  ;  similar  tubercles  were 
scattered  throughout  the  substance. 

Hepatic  Lymphatic  Glands  (two  in  number). — 
Showed  a  few  suspicious  whitish  specks  (no  tubercle 
bacilh  found). 

Kidneys. — Both  kidneys  contained  in  the  cortex 
innumerable  pale  whitish  foci,  which  gave  the 
surface  a  peculiar  speckled  or  mottled  appearance. 
The  foci  were  not  readily  detected  in  the  deeper 
parts  of  the  kidney,  but  some  of  those  on  the  surface 
could  be  seen  to  extend  a  variable  distance  into  the 
cortex.    (No  tubercle  bacilli  found.) 

Suprarenal  Bodies. — Normal. 
Thorax : 

Lungs. — Evenly  distributed  throughout  both  lungs; 
there  were  very  numerous  (some  hundreds)  translucent 
shotty  tube.'cles  ;  t  ese  were  generally  about  the 
size  of  a  pin  3  head,  but  there  were  numbers  that  were 
smaller  ;  in  most  of  the  tubercles  there  was  a  minute- 
central  opacity. 

Bronchial  Glands.- — The  right  and  left  bronchial 
glands  appeared  normal  to  the  naked  eye. 

A  peribronchial  gland  on  the  right  side  was  in- 
durated, and  showed  a  few  minute  whitish  foci. 
(Tubercle  bacilli  found.) 

The  glands  in  the  dorsal  mediastinum  were  normal. 

Parietal  and  Diaphragmatic  Pleura,  Heart,  Peri- 
cardium.— Normal. 

Larynx,  Trachea,  Testicles,  Brain  and  Meninges. — 
Normal. 

The  following  lymphatic  glands  showed  no  signs  of 
tuberculosis  : 

Right  and  Lefl  Frescapular,  Prepectoral.  P.  ecrurah 
Superficial  Inguinal,  Iliac,  Sacro-Iliac,  Lumbar. 

A  group  of  glands  betwec:i  the  trachea  andepisternum 
was  also  normal. 

At  the  seat  of  inoculation  of  tuberculin  (three  days 
previously)  in  the  right  thigh  there  wero  some  thickening 
and  cedematous  infiltration  of  the  subcutaneous  tissues. 

The  right  superficial  inguinal  glands  were  about  twice 
the  size  of  the  left  and  were  cedematous. 
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Microscopical  Examination. 

Smears  from  : 

Mesenteric    Gland. — Tvibercle    bacilli  moderately 
numerous. 

Spleen. — One  tubercle  bacillus  seen. 
Liver. — Three  tubercle  bacilli  seen. 


Right  Peribronchial  Gland. — Seven  tubercle  bacilli 
seen. 

Lvn-j. — 9n3  tubercle  bacillii '. 

Retro-Pharyngeal  Gland. — Tu'jer:'l?  bacilli  numerous 
Sixth  Mesenteric  Gland  "| 

Gland  near  Porta'  Fissure  -  Xo  (ii')ercle  bacilii. 
Kidney  (two  smears)  J 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig . 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Eesult. 

856 

290 

E.  of  Spleen 

Killed  50  days 

General  Tuberculosis. 

857 

170 

E.  of  Mesenteric  Gland 

Died  17  days 

Tulierculosis. 

858 

240 

E.  of  Left  Bronchial  Gland 

Died  48  days 

General  Tuberculosis. 

859 

250 

E.  of  Left  Kidney 

Killed  56  days 

Healthy. 

PIG  40. 

Age — Nino  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  64. 


Date — January  19th,  1904. 

Amount  of  Milk— 14-1  c.c. 

Number  of  tubercle  baciUi— 10,000,00U 

Killed— March  4th,  1904. 

Duration  of  Experiment— 45  days. 

Clinical  History. 

The  animal  remained  in  good  health  during  the  experi- 
ment and  the  temperature  was  normal  throughout. 

Weights. 

cwt.   qrs.  lbs. 

January  19th,  1904  -  -  -  1  2  21 
March  "ist,  1904  -       -       -    1      3  19 

Increase  in  weight. — 26  lbs. 

Eaie  of  increase  per  week. — 4  j  lbs. 

Tuherculin  Test. 

March  2nd,  1904.  43  days  after  the  experiment  began. 
Positive  reaction.    Rise  of  temperature  1*3°  C. 

POST-MOETEM  EXAMINATION. 
General  Condition. — Good. 

Pharynx. — In  the  soft  palate,  on  the  left  side,  was  a 
little  yellow  spot  in  the  mucous  membrane.  On  cutting 
into  this  it  was  found  to  be  part  of  a  small  caseous  nodule 
about  the  size  of  a  large  shot. 

A  similar  nodule  was  found  on  the  right  side,  in  t!ie 
palatal  tissue,  near  the  margin  of  the  tongue. 

These  nodules  were  not  sharply  circumscribed. and 
would  not  shell  out.  They  were  quite  obviously  not 
crypts  filled  with  secretion. 

Submaxillary  Lymphatic  Glands. — On  the  left  side  were 
two  rounded  glands,  each  the  size  of  a  pigeon's  egg  (one 
and  a  quarter  to  one  and  a  half  inches  in  length),  closely 
joined  together;  on  section  they  were  found  to  be  rather 
firm,  congested,  and  mottled  all  over  with  irregular  yellow 
caseating  areas. 

On  the  right  side  one  gland,  about  half  the  size  of  those 
on  the  left,  had  several  caseating  foci. 


Plmrijngeal  Glands. — A  lymphatic  gland,  lying  next 
to  the  hyoid  bone  on  the  right  side,  was  normal.  Another 
on  the  left  side  was  also  normal. 

The  l)miphatic  glands  in  the  posterior  triangle  of  neck 
on  both  sides  were  normal. 

Thym  us.  — Norm  a  1 . 

Stomach. — The  mucous  membrane  of  the  pyloric  half 
of  the  stomach,  especially  near  the  lesser  curvature,  had 
the  api^earance  of  being  pitted  with  innumerable  very 
small  ulcers  with  raised  yellow  edges  (?  normal  struc- 
tures.) 

Small  Intestine. — Normal,  unless  some  rather  numerous 
rounded  whitish  elevations  in  the  Peyer's  patches  were 
early  tubercles. 

The  Large  Intestine  showed  very  numerous  rounded 
elevations,  with  a  small  central  dejiression  (follicles). 
There  was  no  sign  of  inflammation  or  of  caseation  about 
them.  Similar  follicles,  not  so  well  developed,  were  seen 
in  Pigs  34  and  44. 

On  the  caecal  side  of  the  ileo-caecal  valve  were  some 
wide-mouthed  follicles,  filled  with  yellowish  green 
contents. 

Mesenteric  Glands. — Two  enlarged  glands  (the  larger 
1  in.  by  |  in.)  were  almost  entirely  in  a  state  of  earlv 
caseation.    The  rest  were  normal. 

A  group  of  glands  close  to  the  ileo-caecal  valve  were 
rather  firm  and  slightly  enlarged,  but  showed  no  sign  of 
tubercle. 

Colic  Glands. — A  few  glands,  lying  between  the  folds 
of  the  large  intestine,  appeared  sUghtly  enlarged,  congested 
and  hard,  and  one  contained  a  caseous  and  softened 
focus.  Others,  like  the  mesenteric  glands  which  were 
not  obviously  tuberculous,  were  very  much  firmer  than 
the  glands  of  a  calf,  and  were  somewhat  nodular,  white, 
and  translucent. 

Omentum.  Peritoneum,  Liver,  Hepatic  Lymplmtic  Glands^ 
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Spleen,  Kidneys,  Suprarenal  Bodies. — Normal. 
Diaphragm,  Pleura. — Normal. 

Heart. — The  right  ventricle  was  entirely  filled  with 
a  large  colourless  clot,  not  adherent  to  the  heart  wall, 
but  nevertheless  rather  firm  and  opaque.  There  was  a 
very  small  quantity  of  coloured  clot  in  the  ventricle. 

Pericardium. — Normal. 

Lungs. — One  little  solid  nodule,  the  size  of  a  shot,  was 
removed  from  near  the  edge  of  the  base  of  the  left  lung 
for  further  examination. 

The  lungs  were  otherwise  normal. 

Bronchial  Lymphatic  Glands. — Normal. 
Ovary. — Normal. 
V  terus. — Normal. 


Two  large  pudic  lymphatic  glands  were  normal. 

Other  Lymphatic  Glands :  Right  Prescapular,  Left  Pre- 
scapular.  Right  Precrural,  Left  Precrural,  Right  Popliteal, 
Left  Popliteal. — Normal. 

Microscopical  Examination. 

Nodule  from  Right  Palate. — No  tubercle  bacilli  seen. 

Nodule  from  Left  Palate. — No  tubercle  bacilli  seen. 

r  (1). — No  tubercle  bacilli  seen. 
Submaxillary  Gland  -j 

[  (2). — No  tubercle  bacilU  seen. 

Mesenteric  Gland. — No  tubercle  bacilli  seen. 

Ovary. — No  tubercle  bacilli  seen. 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations.   (Guinea-Pig  878  Inoculated  Subcutaneously.) 


Number  of 
Guinea  •  pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

876 

230 

E.  of  Spleen 

Killed  CB  days 

Healthy. 

877 

200 

E.  of  Mesenteric  Gland 

Died  21  days 

Tuberculosis. 

878 

230 

E.  of  Submaxillary  Gland 

Died  63  days 

General  Tuberculosis. 

879 

190 

E.  of  Submaxillary  Gland 

Died  8  days 

Slight    Tuberculosis  (death 
due  to  other  causes). 

PIG  30. 


.Age — 10  weeks. 

Ted — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  20th,  1904. 

Amount  of  Milk — 1-41  c.c. 

Number  of  tubercle  bacilli— 1,000,000. 

KiUed— May  2nd,  1904. 

Duration  of  Experiment — 103  days. 

Clinical  History. 
There  was  no  sign  of  illness  during  the  experiment. 
Temperature. 

After  the  first  week  was  slightly  raised  for  four  weeks, 
varying  between  38'8°  and  40°C.  ;  then,  with  exception 
of  three  or  four  slight  rises,  highest  39'7°C.,  was  fairly 
normal  till  death. 

Weights, 

qr.  lbs. 

January  19th,  1904  -.--  1  7 
May  2nd,  1904  ....    2  0 

Gain  in  weight. — 21  lbs. 
Average  gain  per  week. — 1-31  lbs. 

Tuberculin  Test. 

April  18th,  1904,  89  days  after  the  experiment  began. 
Positive.    Else  of  temperature,  1-9°C. 

April  22nd,  93  days  after  the  experiment  began. 
Positive.    Rise,  1-2°C. 

April  26th,  97  days  after  the  experiment  began. 
Rise  of  temperature,  0'4°C. 


POST-MORTEM  EXAMINATION. 
Condition. — Fair. 

Tongue,  Pharynx,  2'onsils,  Submaxillary  Lymphatic 
Glands,  Pharyngeal  Lymphatic  Glands,  Cervical  Lympliatic 
Glands,  Thymus. — Normal. 

Abdomen  : 

Omentum. — The  omentum  contained  some  scattered 
hard  translucent  tubercles,  about  the  size  of  pins' 
heads,  most  of  which  were  slightly  opaque  in  the 
centre.  In  the  middle  of  the  omentum  there  was  a 
small  gland  filled  with  caseo-pus. 

Mesentery. — On  the  surface  of  the  mesentery, 
around  its  root,  there  was  a  series  of  firm,  caseous 
tubercles,  the  size  of  millet  seeds,  loosely  attached  to 
the  mesentery  by  slender  congested  strands  of 
connective  tissue. 

Stomach. — The  anterior  surface  of  the  stomach 
showed  a  series  of  hard  pearly  grey  tubercles  1  to  2 
mm.  in  diameter ;  near  the  cardiac  end  there  were 
two  clusters  of  rather  larger  nodules,  loosely  attached 
to  the  surface  by  fibrous  tissue  strands. 
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The  mucous  membrane  of  the  stomach  was 
normal. 

Gastric  Glands. — Normal. 

Large  and  Small  Intestines. — Normal  throughout  ; 
no  sign  of  ulceration. 

Mesenteric  Glands. — A  gland  in  the  anterior  part 
of  the  mesentery  showed  a  yellow  necrotic  focus 
which  had  not  begun  to  caseate. 

All  other  mesenteric  glands  wore  normal. 

Of  the  group  of  glands  around  the  termination  of  the 
ileum  one  only,  the  size  of  a  filbert,  was  tuberculous  ; 
this  contained  two  firm  greyish  white  caseous  gritty 
nodules,  one  about  ^  in.,  the  other  \  in.  in  diameter. 

The  glands  in  the  midst  of  the  coils  of  the  large  in- 
testine were  normal. 

Spleen. — The  spleen  was  not  enlarged  ;  on  the  surface 
there  were  a  few  translucent  flattened  tubercles  from 
1  to  2  mm.  in  diameter  ;  in  the  substance  there  were 
some  fifteen  nodules,  ranging  in  size  from  a  small 
shot  to  a  large  pea,  some  of  which  formed  rounded 
eminences  on  the  surface.  On  section  the  nodules 
consisted  of  greyish  somewhat  translucent  tissue, 
in  the  centre  of  which  small  caseous  foci  were  seen  ; 
in  the  largest  nodule  the  central  part  was  distinctly 
softened  ;  the  caseous  foci  were  not  appreciably 
calcareous. 

TAe  LiVer  showed  on  the  surface  beneath  the  capsule 
very  numerous  pearly  white  nodules  from  1  to  3  mm. 
in  diameter  ;  the  nodules  were  somewhat  irregular 
in  outline  ;  all  except  a  few  of  the  smallest  ones 
showed  opaque  white  caseous  gritty  central  foci  ; 
some  of  the  nodules  projected  slightly  on  the  anterior 
surface,  where  they  were  flattened  and  slightlj' 
mushroomed ;  similar  nodules  occurred  fairly 
evenly  distributed  throughout  the  substance  of  the 
liver. 

Growing  from  the  capsule  on  the  anterior  surface 
there  were  many  slender  connective  tissue  filaments. 

Portal  Glands. — In  the  lesser  omentum  there  was  a 
group  of  seven  or  eight  firm  glands,  ranging  in  size  from 
a  small  bean  to  a  walnut ;  on  section  all  the  glands 
showed  scattered  throughout  their  substance  irregular 
yellowish  caseo-necroti3  areas;  in  two  or  three  of 
the  larger  glands  there  were  firm  caseous  masses 
appreciably  gritty  from  calcification. 

Three  small  glands  around  the  coeliac  artery 
showed  caseous  gritty  foci. 

Two  glands  lying  on  the  pancreas,  one  the  size  of 
a  broad  bean,  the  other  much  smaller,  showed 
-  scattered  throughout  firm  yellowish  necrotic  areas, 
in  the  centres  of  some  of  which  gritty  foci  were 
seen. 


Kidneys.  Suprarenal  Bodies,  Lumbar  Glands, 
Iliac  Glands. — Normal. 

Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs. — Scattered  throughout  both  lungs  there 
were  numerous  grey  translucent  tubercles,  less  than 
a  mustard  seed  in  size,  some  of  which  were  slightly 
opaque  in  the  centre.  There  were  also  a  few  larger 
nodules  (none  larger  than  a  small  pea),  which  had 
softened  and  gritty  caseous  centres  ;  these  latter 
occurred  mainly  in  the  caudal  lobes. 

On  the  diaphragmatic  surface  of  the  right  lobe 
there  were  several  soft  vascular  connective  tissue 
outgrowths. 

The  bronchial  and  mediastinal  glands  were  not 
enlarged  or  obviously  tuberculous. 

Diaphragm. — On  the  peritoneal  surface,  mainly 
on  the  right  side,  there  were  numerous  pale  firm 
nodules,  ranging  in  size  from  a  small  shot  to  a  wheat 
grain. 

On  the  pleural  surface  on  the  right  side  there  was 
a  number  of  soft  connective  tissue  processes,  at  the 
base  of  some  of  which  hard  translucent  tubercles 
were  situated  ;  in  the  centre  of  the  tendon  on  this 
■  surface  a  small  hard  congested  loosely  pedunculated 

nodule  was  seen. 
At  the  three  seats  of  inoculation  of  tuberculin  (two 
on  the  inside  of  the  right  and  one  on  that  of  the  left 
thigh)  there  were  slightly  raised  ring-like  thickenings 
of  the  skin,  covered  on  the  inside  by  adherent  dried 
secretion  ;  the  skin  in  the  centre  of  the  rings  was  pig- 
mented, but  did  not  otherwise  seem  to  be  abnormal. 

Inguinal  Glands. — These  glands  were  larger  and  firmer 
than  norma],  and  on  section  were  oederaatous  ;  they  were 
not  obviously  tuberculous. 

Precrural,  Popliteal,  Prepectoral  and  Prescapulcr  Glands. 
■ — Normal. 

Microscopical  Examination. 
Smears  from  : 

Omental  Gland. — No  tubercle  bacilli. 
Ileo-colic  Gland. — Numerous  tubercle  bacilli. 
Spleen. — Two  tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  an  ileo-colic  gland,  as  well  as  one  with  an  emulsion 
made  from  the  spleen  (one  nodule),  and  one  with  an  emul- 
sion made  from  the  liver,  died  of  general  tuberculosis. 


PIG  38. 

Age— 7  to  8  months. 

Fed — Once  with  tuberculous  milk  of  Cow  61. 

Date— January  16th,  1904. 

Amount  of  Milk— 5-58  c.c. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— :\Iay  3rd,  1904. 

Duration  of  Experiment — 109  days. 

Clinical  Historij.  Tuberculin  Test- 

April  14th,  1904,  89  days  after  the  experiment  began 
Positive.    Rise  of  temperature  1'9^C. 

BOST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Tongue,  Tonsils,  Phirynx. — Normal. 

Submaxillary  Glands,  Pharyngeal  Glands. — Normal  in 
size  and  appearance. 

Cervical  Glands. — Normal. 


The  animal  remained  in  good  health  through  jut  the 
experiment. 

Temperature. 

The  temperature  rose  to  40"2^\'.  on  the  20th  day,  quickly 
fell,  and  remained  normal  till  the  end  of  the  exj  eriment. 

^y  eights. 

pwt.  qrs.  lbs. 
January  19th,  1904     -       -       -    1      0  11 
May  3rd,  1904     -       -       -       -    1      3  6 

Gain  in  veijht. — 79  lbs. 

Averaje  weekly  gain. — 5 "6  lbs. 
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Abdomen  : 

No  fluid  in  peritoneal  cavity. 

Omentum,  Parietal  Peritoneum. — Normal. 

Serous  Surfaces  of  Stomach  and  Intestines. — Normal. 

Spleen. — On  the  surface  there  were  several  peduncu- 
lated fatty  tumours,  the  largest  the  size  of  a  pea  ; 
the  spleen  pulp  was  normal. 

The  Liver  showed  beneath  the  capsule,  embedded 
in  the  substance,  scattered  pearly  grey  tubercles 
about  the  size  of  a  pin's  head  ;  twenty-four  were 
counted  on  both  surfaces.  Similar  tubercles  were 
sparsely  scattered  throughout  the  substance  ;  some 
of  the  tubercles  had  a  lobulated  outline  ;  when  cut 
into  all  showed  minute  opaque  white  points  in  their 
centres  which  were  not  appreciably  gritty. 

Portal  Glands. — In  the  lesser  omentum  there  was  a 
group  of  glands,  nine  or  ten  in  number,  varying  in 
size  from  a  pea  to  a  large  filbert ;  on  section  they 
were  all  beset  with  yellowish  softened  caseous 
nodules,  about  the  size  of  a  No.  1  shot,  which,  in  the 
larger  glands  particularly,  had  here  and  there 
coalesced. 

Continuous  with  the  above  group  there  were  two 
or  three  glands  situated  around  the  cceliac  axis 
which  showed  similar  foci. 

Two  small  glands  on  the  pancreas  contained, 
scattered  throughout  their  substance,  yellow  softened 
caseous  foci. 

Kidneys. — The  left  showed  on  the  surface  a  depressed 
cicatrix  ;  on  radial  section  a  fibroid  wedge  was  seen 
involving  the  whole  thickness  of  the  cortical  and 
medullary  zones  and  containing  near  the  pelvis  a 
small  cyst ;  the  rest  of  the  kidney  was  normal. 

The  right  was  normal. 

Suprarenal  Bodies. — Normal. 

Stomach. — Mucous  membrane  normal. 

Gastric  Gland. — Normal. 

Small  Intestine. — Normal  throughout ;  no  sign 
of  ulceration. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — A  gland  in  the  anterior  part 
of  the  mesentery,  the  size  of  a  chestnut,  contained 
a  caseous  nodule  f  in.  in  diameter  ;  the  nodule  had 


softened  chiefly  around  the  periphery,  causing  an 
almost  complete  separation  of  a  firm  central  portion. 

A  gland  in  the  middle  of  the  mesentery  contained 
a  caseous  and  softened  nodule  \  in.  in  diameter. 

At  the  terminal  end  of  the  mesentery  there  was 
an  enlarged  and  indurated  gland,  which  on  section 
was  beset  with  caseous  and  softened  nodules. 

Between  the  end  of  the  ileum  and  the  colon  there 
was  a  glandular  mass  the  size  of  a  filbert,  consisting 
of  two  glands  which  had  fused  together  ;  on  section 
the  tissue  of  the  glands  was  practically  completely 
replaced  by  soft  cheesy  caseous  material. 

The  glands  in  the  midst  of  the  coils  of  the  large 
intestine  were  normal. 

Rectal  Glands. — Normal. 

Thorax : 

Heart,  Pericardium. — Normal. 

Lungs. — The  right  middle  lobe  and  the  right  caudal 
lobe  each  contained  a  grey  tubercle,  the  size  of  a 
shot,  with  a  minute  central  focus  of  caseation  ;  in 
the  middle  lobe  there  was  also  a  very  minute  grey 
translucent  tubercle,  just  visible  to  the  naked  eye. 

One  of  the  marginal  lobules  in  the  left 
caudal  lobe  was  somewhat  congested  and  firmer 
than  normal  ;  when  cut  into  it  showed  thickened  bron- 
chioles, in  the  interior  of  which  there  were  numerous 
slender  worms  (filariae) ;  with  this  exception  this 
lung  was  normal. 

Bronchial  Glands. — The  left  contained  a  caseous  and 
softened  nodule  ^  in.  in  diameter. 

One  on  the  right  siie  showed  two  minute  yellow 
foci. 

Mediastinal  Glands. — Normal. 

Diaphragm. — Normal  on  both  surfaces. 

Lumbar  Glands,  Iliac  Glands,  Superficial  Inguinal, 
Precrural,  Prescapular,  and  Prepectoral  Glands. — Normal. 

Microscopical  Examination. 
Smears  from  : 

Bronchial  Gland. — No  tubercle  bacilli. 
Ileo-Colic  Gland. — One  tubercle  bacillus. 
Mesenteric  Gland. — Two  tubercle  bacilli. 
Coeliac  Gland. — Two  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 
Subcutaneous  Inoculations.   (Guinea-Pig  978  Inoculated  Inteaperitoneally.) 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Eesult. 

975 

210 

E.  of  Bronchial  Gland 

Died  56  days 

General  Tuberculosis. 

976 

180 

E.  of  Spleen 

Killed  58  days 

Healthy. 

977 

2.30  1 

(■     Died  51  days 

General  Tuberculosis. 

E.  of  Ueo-colic  Gland 

Tuberculosis. 

978 

170  J 

I     Died  25  days 
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PIG  22. 

Age — 10  weeks. 

Fed — Once  with  tulx^rcuious  milk  of  Cow  64. 
Date— January  19th,  1904. 

AmountofMilk— 7  05  c.c.  ■ '"? 


Number  of  tubercle  bacilli— .'5,000,000. 

Killed— May  9th,  1904. 

Duration  of  Experiment— 111  days. 

Clinical  Historij. 
There  was  no  sign  of  ill-health  during  the  experiment. 

Temperature. 

During  the  first  four  weeks  the  temperature  \^•as 
irregular,  ranging  between  38-7°  and  40-1°  C.  ;  on  the 
fiftieth  day  the  temperature  rose  to  41  ■  5''  as  a  result  of 
trauma  (broken  leg),  falling  in  three  days  to  39 '7  C. 
Subsequently  the  temperature  never  exceeded  39  "6^  0. 

Weight. 

qr.  I'lS. 

.January  19th,  1904     -       -       -        -    1  11 

May  9th,  1904    2  12 

Gain  in  weight. — 1  qr.  1  lb. 

Average  weekly  increase. — I'lS  lbs. 

Tiiherculin  Tests. 

April  18th,  1904.  90  days  after  the  experiment  began. 
Positive.    Pise  of  temperature,  2'0'C. 

April  22nd.  94  days  after  the  experiment  began. 
Positive.    Rise  of  temijerature  2*3°C. 

April  26th.  98  days  after  the  experiment  tiegan. 
Positive.    Rise  of  temperature,  1'0°C. 

POST-MOP.TEM  EXAMINATION. 

Co  ndit  ion . — Moderate. 

Tongue,  Plianjnx,  Tonsils. — Normal. 

Suhmaxillary  Glands. — On  the  right  side  there  were  two 
enlarged  and  indurated  glands,  one  an  inch  in  diameter, 
the  other  three  quarters  of  an  inch  in  diameter.  On 
section  they  were  firm  and  tough,  very  little  normal  gland 
tissue  remaining ;  the  cut  surface  of  each  was  just  per- 
ceptibly gritty  and  showed  irregular  grejnsh  white 
caseous  areas,  surrounded  by  zones  of  faintly  rosj^  giey 
tissue. 

A  third  gland  on  this  side  was  normal. 

On  the  left  side  there  were  two  enlarged  glands,  one  an 
inch  and  a  half,  the  other  an  inch  in  diameter;  on  section 
they  resembled  the  glands  on  the  right  side. 

Cervical  Glands. — On  the  left  side,  in  the  middle  of  the 
neck,  there  was  a  gland  the  size  of  a  marble,  which  on 
section  showed  firm  reddish  grey  tissue,  with  one  or  two 
foci  of  caseation. 

On  the  right  side  the  corresponding  glands  were  normal. 

Two  glands  near  the  hyoid  bone  on  the  left  side,  one  the 
size  of  a  large  pea,  the  other  that  of  a  bean,  resembled 
on  section  the  left  cervical  gland. 

The  glands  on  the  opposite  side  were  normal. 

Thymus.  — Normal. 
Abdomen  : 

The  dorsal  layer  of  the  great  omentum,  near  the 
stomach,  showed  about  half  a  dozen  pin-head  sized 
tubercles,  with  minute  central  opacities. 

On  the  serous  surface  of  the  colon,  in  contact  with 
the  floor  of  the  abdomen,  there  were  numerous 
caseating  nodules  2  to  5  mm.  in  diameter  ;  similar 
nodules,  some  loosely  pedunculated,  were  seen  on 
the  surface  of  the  c£60um. 

At  the  cardiac  end  of  the  stomach  there  was  a 
cluster  of  five  nodules  loosely  attached  to  the  serous 
coat. 

Spleen. — Not  apparently  enlarged,  showed  on 
the  surface  a  flattened  translucent  nodule,  3  mm.  in 
diameter.  In  the  substance  there  were  six  spherical 
nodules  varying  from  O'o  cm.  to  To  cm.  in  diameter  ; 
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some  of  these  formed  considerable  eminences  on  the 
surface. 

On  section  they  consisted  of  firm  vascular  some- 
what translucent  grey  tissue  dotted  with  minute 
yellow  points.  In  the  centre  of  each  nodule  there 
was  a  softened  caseous  focus  ;  in  the  largest  nodule 
this  was  5  mm.  in  diameter,  but  in  the  others  it 
was  much  smaller. 

Liver.— T  substance  was  crowded  with  pearly 
white  nodules  ranging  in  size  from  a  pin's  head  to 
a  large  pea,  the  majority  of  -which  were  caseous  and 
softened  in  the  centre  ;  they  were  irregular  inoutline 
and  in  some  places  had  become  confluent. 

Portal  Glands  — In  the  small  omentum  and  aroimd 
the  coeliae  axis  there  was  a  mass  of  glands,  number- 
ing about  twenty  and  weighing  together  5  ozs., 
the  smallest  \  in.  in  diameter,  the  largest  2  in.  by 
1|  in.  by  IJ  in.  On  section  they  were  firm  and  tough 
and  closely  resembled  the  submaxillary  lymphatic 
glands. 

Several  small  glands  similarly  affected  were  found 
on  the  pancreas. 

Kidneys. — In  the  substance  of  the  left,  beneath  the 
capsule,  there  were  two  minute  sj^herical  translucent 
points  of  doubtful  nature. 

A  similar  point  was  seen  in  the  cortex  of 
the  right  kichiey. 

Suprarenal  Bodies. — Normal. 
Stomach. — Mucous  surface  normal. 
Large  and  Small  Intestines. — Normal.    No  sign  of 
ulceration. 

Meser.ieric  Gla  ds. — An  enlarged  gland  in  the 
anterior  part  of  the  mesentery  was  caseous  for 
about  two- thirds  of  its  extent,  and  for  the  remainder 
beset  with  yellow  foci. 

A  gland  in  the  middle  of  the  mesentery,  the  size 
of  an  acorn,  was  almost  completely  caseous.  Another 
a  little  further  along,  and  one  at  the  termination  of 
the  mesenter}',  each  contained  a  caseous  nodule  1  cm. 
in  diameter,  the  former  showing  in  addition  small 
necrotic  areas  which  were  not  caseous. 

The  caseous  degeneration  was  more  advanced  in 
the  mesenteric  glands  than  in  the  coeliae. 

One  of  the  glands  at  the  termination  of  the  ileum 
was  slightly  enlarged  and  indurated,  and  showed  on 
section  a  necrotic  focus. 

Colic  Glards. — Between  the  coils  of  the  large  in- 
testine there  were    several    slightly  enlarged  firm 
glands,  which  showed  small  caseous  foci,  and  one 
which  showed  a  raseous  nodule. 
Hear',  Pericardium. — Normal. 

Lungs. — Contained  numerous  firm  nodules,  fairlv 
evenly  distributed  throughout  the  substance,  ranging  in 
size  from  a  small  shot  to  a  large  pea  ;  all  except  a  few  of 
the  smaller  ones  were  caseous  and  softened  in  the  centre. 

Thor.icic  Glmds. — Around  the  root  of  the  left  lung 
there  was  a  series  of  five  enlarged  glands  ;  one,  the  largest, 
was  grooved  by  the  aorta  ;  on  section  they  were  firm, 
and  resembled  the  submaxillary  glands,  but  were  not 
quite  so  advanced  in  caseation  and  necrosis. 

On  the  right  side  of  the  trachea,  just  in  front  of  the 
bronchus,  there  was  a  group  of  three  glands,  the  largest 
tiie  size  of  a  b?an,  similarly  affected. 

In  the  dorsal  mediastinum  one  gland  showed  a  small 
caseating  nodule. 

Ventral  mediastinal  glands  (three  in  number)  were 
slightly  enlarged,  firm,  and  in  a  state  of  early  caseation. 

Pie  'ira. — On  the  right  side  of  the  diaphragm,  both  on  the 
peritoaeal  and  pbur  il  s  irf,ice=,  there  were  clusteis  of  firnr 
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flattened  nodules  ranging  in  size  from  a  mustard  seed  to  a 
split  pea. 

On  section  the  tissue  of  the  nodules  was  pale,  firm,  and 
dotted  with  minute  yellow  foci.  Several  of  those  on  the 
pleural  surface  were  surmounted  by  soft  pinkish  connective 
tissue  outgrowths.  On  each  side,  over  an  intercostal 
space,  there  was  a  firm  nodule  similar  to  those  on  the 
diaphragm. 

Uterus,  Fallopian  Tubes. — Noim^.l. 

Precrural,  Right  Superficial  Inguinal,  Popliteal,  Pres- 
capular,  and  Prepedoral  Glands. — Normal. 

At  the  seat  of  inoculation  of  tuberculin,  on  the  inside 
of  the  left  thigh,  there  was  a  dry  brown  adherent  slough, 
covering  an  ulcerated  area  3  in.  by  1  in.,  involving  the 
whole  thickness  of  the  skin  ;  on  cutting  through  the  ulcer, 
the  subcutaneous  tissue,  and  to  some  extent  the  adjacent 
muscle,  were  seen  to  be  converted  into  a  bright  yellow 
firm  necrotic  mass,  a  third  of  an  inch  thick  ;  the  necrosed 
tissue  was  cedematous,  and  showed  immediately  beneath 
the  ulcer  a  number  of  little  spaces  filled  with'fluid. 

The  left  superficial  inguinal  gland  was  enlarged, 
and  contained  a  pea-sized  nodule  in  a  state  of  early 
caseation. 

Around  the  upper  part  of  the  shaft  of  the  tibia  there 


was  a  mass  of  hard  callus  surrounding  an  oblique  fracture 
(the  leg  was  accidentally  broken  on  March  8th).  The 
bone  was  sawai  through  longitudinally,  but  no  sign  of 
tuberculosis  was  seen. 

Microscopical  Examination. 
Smears  from  : 

Inguinal  Gland. — No  tubercle  bacilli. 
Tuberculin  Tumour. — Four  tubercle  bacilli. 
Submaxillar!/  Gland. — One  tubercle  bacillus. 
Spleen. — Three  tubercle  bacilh. 
Caliac  Gland. — No  tubercle  bacilli. 
Mesenteric  Gland. — One  tubercle  bacillus. 
Left  Bronchial  Gland. — No  tubercle  bacilli. 

Guinea-Pigs  Inoculated. 

Two  guinea-pigs,  one  inoculated  with  an  emulsion 
made  from  submaxillary  gland,  and  one  with  an  emulsion 
made  from  spleen,  died  of  general  tuberculosis. 

A  guinea-pig  inoculated  subcutaneously  with  an  emul- 
sion made  from  the  tubercuhn  tumour  was  killed  after 
Gi  days  and  found  to  have  general  tuberculosis. 


PIG 

Age — 7  to  8  months. 

Fed — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  16th,  1904. 

Amount  of  Milk— 27  -94  c.c. 

Number  of  tubercle  bacilli— 5,00  ),o:)0. 

Killed— Mxy  10th,  1904. 

Euration  of  Experiment— llo  days. 

Clinical  History. 

The  animal  remained  in  good  health  during  the  ex- 
■periment. 

Temperature. 

The  temperature  rose  on  the  twentieth  day  to  39'5°C.. 
■and  on  the  thirty-third  day  to  39-8^C.  :   it  was  subse- 
.  -quently  practically  normal. 

^Y  eight. 

ewt.  c^rs.  lbs. 

January  19th,  1904  -  -  -  1  '  1  2 
May  3rd,  1904     -       -       -       -    1      3  16 

Total  gain  in  weight. — 74  lbs. 

Average,  weekly  gain. — 3 "53  lbs. 

Tuberculin  Test. 
April  18th,  1904,  93  days  after  the  experiment  began. 
Positive.    Rise  of  temperature,  1'1°C'. 

POST-MORTEM  EXAMINATION. 

■  Carcass. — In  good  condition. 

.Tongue,  Pharynx,  Tonsils,  Pharyngeal  Glands. — Normal. 

Submaxillary  Glands.— On  the  left  side  there  were 
two  glands  which  had  fused  together;  one  was  greatly 
enlarged,  and  measured  2  in.  by  li  in.  by  l\  in.  ;  the  other 
was  the  size  of  a  filbert.  On  section  the  large  gland  was 
caseous  throughout,  and  for  more  than  three-quarters 
of  its  substance  converted  into  a  greyish  or  greenish 
white  soft  pultaceous  mass  ;  the  capsule  was  thickened. 
ITie  small  gland  was  thickly  beset  with  caseous  foci. 
A  third  gland  near  the  above  was  normal. 

In  the  right  submaxillary  region  there  was  a  glandular 
mass  measuring  2  in.  by  2  in.  by  \\  in.  This  mass  was 
composed  of  one  large  gland  and  several  smaller  ones, 
which  were  glued  to  it.  The  large  gland  had  a  thickened 
capsul*^  and  was  caseous  throughout,  but  not  softened, 
as  in  the  gland  on  the  opposite  side  ;  the  cut  surface 
was  distinctly  gritty. 
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One  of  the  smaller  glands  was  partly  caseous  ;  another 
showed  scattered  caseous  tubercles  ;  two  other  glands 
were  normal. 

Cervical  Glands. — On  the  left  side  there  were  two 
which  were  slightly  enlarged  and  hardened  and  which 
showed  on  section  scattered  caseous  foci. 
On  the  right  side  the  glands  were  normal. 
Thyrn  us. — Normal. 
Abdomen  : 

Omentum,  Peritoneum. — Normal. 
Serous  surfaces  of  stomach  and  intestines  normal. 
Spleen. — Normal  on  the  surface  and  on  section. 

Liver. — Showed  beneath  the  capsule  three  peaily 
white  tubercles  from  1  to  1'5  mm.  in  diameter; 
six  similar  tubercles  were  seen  deep  in  the  liver 
substance  ;   all  had  minute  central  caseous  foci. 

Por'.aJ  Glands. —  In  the  small  omentum  there  was  a 
series  of  ten  glands,  ranging  in  size  from  a  large  pea 
to  a  filbert ;  several  of  these  had  a  reddish  colour  on 
the  surface.  On  section  they  were  firm,  and  beset 
with  yellow  .caseous  softened  nodules  from  1'.5  to 
3  mm.  in  diameter  ;  the  glands  showed  an  increase 
in  interstitial  connective  tissue. 

Two  or  three  of  the  small  glands  around  the 
pancreas  showed  similar  caseous  nodules. 

Near  the  ceeliac  axis  there  were  two  glands,  one 
the  size  of  a  broad  bean,  the  other  much  smaller  ;  the 
large  one  resembled  the  glands  in  the  omentum  ;  the 
small  one  contained  two  caseous  nodules,  gritty  from 
calcification,  3  and  5  mm.  in  diameter. 

Kidneys. — The  left  was  normal  on  the  surface  an  I 
showed  in  the  substance  near  the  pelvis  two  largo 
thin-walled  cysts  filled  with  clear  yellowish  fluid. 

The  right  kidn3y  wai  normal. 
Suprarenal  Bodies. — Normal. 
Stomach. — Mucous  membrane  normal. 
Intestines  (large  and  small). — Normal  throughout. 
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Mesenteric  Glaids. — All  the  glands  in  the  anterior 
two-thirds  of  the  mesentery  were  enlarged,  indurated 
and  nodular.  On  section  two  or  three  of  the  glands 
about  the  middle  were  practieally  caseous  thi'oughout, 
the  others  contained  caseous  nodules,  the  smallest  1 
cm.  in  diameter.  The  caseous  masses  were  definitely 
cu'cumscribed  and  were  surrounded  by  a  thin  wall 
of  fibrous  tissue  ;  they  were  firm,  gritty,  and  were 
easily  shelled  out  from  their  capsules. 

In  the  lower  third  of  tlie  mesenterj^  the  glands 
were  all  normal  in  size  and  appearance. 

Ileo-Colic  Glands. — At  the  lower  end  of  the  ileum 
there  was  a  mass  of  firm  glands,  six  in  number, 
joined  together  by  fibrous  tissue  ;  thej^  ranged  in 
size  from  a  small  bean  to  a  walnut.  All,  except  one, 
which  showed  scattered  foci,  were  entirely  destroyed 
by  caseation  ;  they  were  gritty  on  section  and  the 
capsules  of  the  larger  glands  were  thickened. 

Between  the  coils  of  the  large  intestine  there  were 
three  enlarged  glands,  the  largest  the  size  of  a  broad 
bean  ;  two  of  the  glands  contained  caseous  nodules 
(1  cm.  and  1'5  cm.  in  diameter)  similar  to  those  in 
the  mesenteric  glands  ;  the  third  (the  smallest) 
contai  led  small  softened  caseous  tubercles. 

Lumliar  Glands,  Iliac  Glands. — Normal. 

Thorax  : 

Heart,  Pericardium,  Parietal  Pleura. — Normal. 

Lungs. — The  left  lung  contained  about  a  dozen  grey 
translucent  tubercles,  the  largest  the  size  of  a  shot. 
In  the  right  lung  there  were  similar  tubercles,  but 
more  numerous  ;    man}'  of  the  latter  were  barely 


visible  to  the  naked  eye.  Almost  all  (he  tubercles 
(except  the  smallest)  had  opaque  yellowish  and  in 
some  ca",es  gritty  central  foci. 

Bronchial  Glands. — On  the  left  side,  between  tlie 
arch  of  the  aorta  on  the  one  hand  and  the  trachea 
and  left  bronchus  on  the  other,  there  were  five  glands 
ranging  in  size  from  a  kidney  bean  to  a  filbert  ;  cn 
section  they  were  indurated  and  beset  with  small 
softened  caseous  nodules. 

On  the  right  side  of  the  trachea  there  was  a  firm 
gland,  the  size  of  a  broad  bean,  which  contained 
similar  foci  ;  a  similar  gland  was  situated  in  the 
angle  formed  by  the  bifurcation  of  the  trachea. 

Situated  on  the  ventral  surface  of  the  trachea, 
opj^osite  the  right  bronchus,  there  were  two  small 
glands  with  caseous  foci. 

Dorsal  Mediastinal  Glands. — Normal. 

Ventral  Mediastinal  Glands. — Normal. 

On  the  pleural  surface  of  the  diaphragm  on  the 
left  side  there  was  a  hard  hemisi^herical  nodule  the 
size  of  a  split  pea. 

Left  Prescapular  Gland  (on  the  side  of  the  inoculation 
of  tuberculin)  was  enlarged  and  cedematous. 

Right  Prescapular,  Prepecioral,  Prerrural,  Superficial 
Inguinal  and  Popliteal  Glar.ds. — Normal. 

Microscopical  Examination. 
Smears  from  : 

Mesenteric  Gland. — One  tubercle  bacillus. 
Cii-liac   and  Submaxillary  Glands. — No  tubercle 
bacilli. 


GUINEA-PIGS  INOCULATED. 
All  Subcutaneously. 


Number  of 
Guinea- jiig. 

AVeight  in 
( Jrammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

983 

250 

E.  of  Spleen  j 

Died  2  days 

Acute  Infection. 

984 

220 

E.  of  Liver 

Killed  63  days 

Healthy. 

985 

250 

E.  of  Submaxillary  Gland 

Died  58  days 

General  Tuberculosis. 

986 

250 

E.  of  ]\[esenteric  GUand 

Died  58  days 

General  Tuberculosis. 

PIG 

Age— 10  weeks. 

Fed — Once  with  tuberculous  milk  from  Cow  04. 

Date— January  19th,  1904. 

Amount  of  Milk— 14-1  c.c 

Number  of  tubercle  bacilli— 10,000,000. 

Killed— :May  13th,  1904. 

Duration  of  Experiment— 115  days. 

Clinical  Hist  or  I/. 
There  were  no  signs  of  illness  during  the  experiment. 
Temperature. 

During  the  first  8  weeks  the  temperature  was  irregular, 
varying  between  38"  and  40"C.,  but  usually  between 
38 -e"  and  39-6°C.  :  then  for  4  weeks  it  remained  below 
39^  except  for  two  sharp  ii5es  to  39-8°  and  40-1°  ;  nine 
days  after  the  last  tuberculin  test  the  temperature  rose 
to"4r0%'.,  but  quickly  fell. 

Weights. 

qr.  lbs. 

January  19th,  1904  ....  1  7 
May  13th,  1904  .       -       -       -    1  19 

Gain  in  weight. — 12  lbs. 

Average  loeekhj  gain. — 0'85  lbs. 

77. 
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Tuberculin  Tes's. 

April  IStli,  1904.  90  days  after  the  exj^erimcnt  Leean.. 
Positive.    Rise  of  temperature,  1"6°C. 

April  22nd,  1904.  94  days  after  the  experiment  began. 
Positive.    Rise  of  temperature,  2"3°C. 

x\pril  26th,  1904.  98  days  after  the  experiment  began. 
Slight  rise  of  temperature  0-5^C. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  poor  condition. 
Tongue,  Pharynx,  Tonsils. — Normal. 

Submaxillary  Glands. — On  the  right  side  there  was 
an  indurated  gland,  the  size  of  a  broad  bean,  which  on 
section  showed  firm  irregular  greyish  red  jjatches  con- 
taining caseous  deposit ;  two  other  glands  were  normal 

On  the  left  side  there  were  two  small  hard  glands 
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which  on  section  resembled  the  tuberculous  gland  on  the 
right  side,  but  were  not  so  extensively  caseated. 

The  glands  on  each  side  near  the  hyoid  bone  were 
slightly  enlarged,  and  on  section  showed  firm  greyish 
red  tissue  in  a  stat3  of  early  caseation. 

The  superficial  cervical  glands  on  each  side  were  simi- 
larly affected. 

The  subparotid  and  a  deep  cervical  gland  on  the 
left  side  each  contained  a  pea-sized  tuberculous  nodule, 
sliowing  minute  foci  of  caseation. 

Thymns. — Normal. 
Abdomen  : 

Periloneum. — On  the  serous  surface  of  the  large 
intestine,  where  in  contact  with  the  floor  of  the  abdo- 
men, and  in  the  omentum,  there  were  numerous 
yellowish-white  caseous  nodules,  ranging  in  size  from 
a  pin's  head  to  a  wheat  grain  ;  in  the  omentum  they 
were  most  numerous  near  the  spleen,  where  they 
occurred  in  groups  ;  most  of  the  larger  nodules  were 
softened  in  the  centre,  and  all  were  perceptibly  gritty. 

Numerous  small  loosely  attached  nodules  were 
also  seen  around  the  root  of  the  mesentery. 

The  parietal  peritoneum,  on  the  floor  of  the  abdo- 
men, and  near  the  margin  of  the  thorax  on  the  right 
side,  showed  several  little  groups  of  firm  caseous 
nodules  ;  on  the  left  side  there  was  a  number  of 
minute  white  thickenings,  to  which  delicate  con- 
nective tissue  filaments  were  attached. 

Liver. — The  central  part  of  the  anterior  surface  of 
the  liver  was  thoroughly  adherent  to  the  tendon  of 
the  diaphragm  ;  the  rest  of  the  anterior  surface  was 
fixed  to  the  muscular  part  of  the  diaphragm  by 
numerous  slender  fibrous  filaments.  The  capsule  of 
the  liver  was  thickened,  chiefly  on  the  anterior 
surface,  where  it  showed  patches  of  dense  white 
fibroid  tissue.  The  liver  tissue  was  pale,  lobulation 
being  very  distinct.  The  substance  of  the  liver  was 
closely  packed  with  whitish  nodules,  irregular  in 
outline,  from  1  millimetre  up  to  2  and  3 
millimetres  in  diameter  (generally  about  2  milli- 
metres) which  in  many  places  had  become 
confluent.  All  were  caseous  and  softened  in  the 
centre,  and  in  some  cases  gritty.  The  liver  tissue 
between  the  nodules  was  speckled  with  minute 
grey  points,  just  visible  to  the  naked  eye.  The  bile 
ducts  were  thickened,  dilated,  and  filled  with  bile 
stained  mucous  ;  here  and  there  in  their  interiors 
small  bright  green  biliary  concretions  were  seen. 

Portal  Glands. — In  the  small  omentum  there  was 
a  mass  of  hard  glands  (between  ten  and  twelve  in 
number)  measuring  roughly  2\  in.  by  2  in.  by  1  in. 
The  glands  were  matted  together  and  on  section 
were  found  to  be  extensively  caseated  ;  the  cut  sur- 
faces of  the  glands  were  perceptibly  gritty  ;  in  one 
or  two  of  the  glands  the  caseous  masses  appeared  to 
be  on  the  point  of  breaking  down. 

Around  the  cceliac  axis  there  was  a  similar  mass, 
consisting  of  fourteen  to  sixteen  glands,  the  largest 
of  which  was  1|  in.  by  J  in.  by  |  in.,  the  smallest  the 
size  of  a  pea  ;  these  were  all  in  a  state  of  caseation, 
the  larger  ones  being  in  a  more  advanced  stage  than 
the  smaller. 

*  TJie  Spleen  was  enlarged,  and  crammed  with  firm 
nodules,  varying  from  0'5  centimetre  to  1'.5  centimetre 
in  diameter ;  they  formed  prominent  rounded  whitish 
eminences  on  both  surfaces,  some  projecting  half  their 
diameter  ;  on  section  they  consisted  of  firm  vascular 
grey  translucent  tissue,  dotted  with  minute  yellow 
necrotic  points  ;  in  the  centre  of  each  nodule  there 
was  a  small  softened  caseous  focus.  Scattered  over 
the  surface  of  the  spleen  were  small  flattened  pearly 
white  nodules. 

Kidneys. — The  right  kidney  showed  on  the  surface 
numerous  pale  points ;  on  section  some  of  these 
-were  spherical ;  others  extended  through  the  cortex 
as  radial  streaks. 

In  the  left  kidney  there  were  a  few  pale 
streaks  in  the  cortex  of  a  doubtful  nature,  but  no 
definite  tubercles. 

Suprarenals. — In  the  medulla  of  the  left  suprarenal 
body  there  was  a  doubtful  greyish  tubercle. 

The  right  si:prir?nal  body  wai  normal. 

*  See  Plate  4. 


Stomach. — Anterior  surface  very  roughened  ; 
showed  scattered  nodules,  which  at  the  cardiac 
end  oocurred  in  clusters.    Mucous  surface  norma!. 

Small  Intestine,  Large  Intestine. — S'lo  ,ve  inD  sign  of 
ulceration. 

Mesenteric  Glands. — In  the  anteriDr  third  of  the 
mesentery  there  were  three  glands,  which  showed 
softened  caseous  nodules,  2  to  3  millimetres  in 
diameter  ;  in  the  middle  third  there  were  four  glands 
which  were  enlarged,  indurated,  and  caseous  through- 
out;  in  the  posterior  third  one  glind  contained 
scattered  foci,  another  (the  terminal  gland)  was 
entirely  caseous. 

Ileo-Colic  Glands. — Five  in  number,  enlarged 
(the  largest  in.  long),  indurated  and  matted 
together;  on  section,  with  one  ex:ept  o.i,  they  wera 
ent'.rely  destroyed  by  caseation  ;  the  cat  surfaces  were 
gritty. 

Meso-Colic  Glands. — Slightly  enlarged  ami 
hardened  ;  two  or  three  contained  caseous  nodules,  .5 
mm.  in  diameter,  whibt  al.most  all  the  rest  container! 
caseous  foci. 

Lumbar  Glands. — Left  lumbar  gland  showed  a 
small  caseous  focus.  Right  lumbar  gland  tuberculous 
in  half  its  extent. 

One  left  iliac  gland  showed  two  or  three  early 
caseous  foci. 

Thorax  : 

Numerous  delicate  strands  of  connective  tissue 
I^assed  from  the  caudal  lobes  (mainly  from  the 
margins)  to  the  diaphragm  and  chest  wall  ;  the 
strands  were  easily  torn  through  an  1  many  showed 
in  the  middle  small  hard  caseous  nodules. 

The  fringes  along  the  margins  of  the  lungs,  par- 
ticularly of  the  caudal  lobes,  were  hypertrophied 
and  contained  numerous  small  firm  caseous  nodules. 

Lungs. — The  lungs  were  closely  packed  with 
nodules,  chiefly  of  two  sizes  ;  the  smaller  and  more 
numerous,  varying  between  0'5  mm.  and  I  "5  mm. 
in  diameter,  were  grey,  translucent  and  slightly 
opaque  in  the  centre  ;  the  larger  were  about  the  size 
of  a  pea  and  were  caseous  and  softened  in  the  (-entre  ; 
the  latter  were  more  numerous  in  the  cephalic  lobes, 
where  they  formed  marked  prominences  on  the 
surface  ;  in  the  caudal  lobes  several  of  the  larger 
nodules  on  the  diaphragmatic  surfaces  showed  long 
connective  tissue  outgrowths. 

Thoracic  Glands.— The  dorsal  meiiastinal  glands 
were  enlarged  and  showed  caseous  deposits  in  varying 
amounts  ;  some  were  almost  entirely  tuberculous ; 
others  showed  small  foci  o  ily. 

Around  the  left  bronchus  there  was  a  series  of  five 
enlarged  glands  which  on  section  showed  caseous 
areas  embedded  in  firm  greyish  translucent  tissue. 

The  right  bronchial  glands,  three  in  number,  were 
similarly  affected. 

Two  ventral  mediastinal  glands,  each  the  size 
of  a  walnut,  were  uniformly  hardened  and  beset  with 
caseous  foci. 

Diaphragm. — The  abdominal  surface  was  pro- 
fusely covered  with  flattened  nodules,  the  largest  the 
size  of  a  split  pea,  which  in  many  places  had  coalesced  ; 
the  nodules  were  firm  grey  and  translucent  and 
showed  caseous  gritty  foci  ;  they  were  more  numerous 
on  the  right  side  and  occurred  also  on  the  pillars  of 
the  diaphragm. 

Similar,  but  larger  and  more  prominent,  nodules 
were  seen  on  the  pleural  surface  ;  on  the  tendinous 
part  these  had  coalesced  to  form  an  almost  continuous 
layer  of  new-formed  tuberculous  tissue,  5  mm.  in 
greatest  thickness  :  the  surfaces  of  the  nodules  were 
covered  with  delicate  villous  vegetations. 

Pleura. — Along  the  margins  of  the  ribs  there  were 
numerous  mushroomed  growths,  resembling  those  on 
the  diaphragm  ;  they  were  more  numerous  on  the 
left  side,  where  they  formed  along  some  of  the  ribs 
unbroken  bands  half  an  inch  wide.  Groups  of  nod- 
ules were  seen  on  the  caval  and  mediastinal  folds  of 
pleura. 

Heart. — On  the  surfaces  of  the  ventricles  there 
were  numerous  nodules,  similar  to  those  on  the 
abdominal  surface  of  the  cUaphragm ;  these  were 
grouped  chiefly  on  the  borders  of  the  heart  and  alorig 
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the  coronary  arteries ;  there  were  a  few  nodules 
along  the  margins  of  the  auricles,  which  were  fixed  by 
recent  adhesions  to  the  ventricles.  At  the  root 
of  the  great  vessels  there  were  aggregations  of  small 
nodules. 

The  parietal  pericardium  showed  several  plaques 
of  translucent  granulations. 
Inguinal  Glands. — The  right  superficial  inguinal  glands 
were  slightly  enlarged    indurated  and  nodular ;  they 
showed  on  section  tuberculous  nodules  in  a  state  of  early 
caseation. 

The  glands  on  the  opposite  side  showed  two  small 
nodules. 

Popliteal  Glands. — The  left  popliteal  gland  contained 
a  minute  white  focus. 

The  right  popliteal  was  normal. 


Some  of  the  glands  near  the  entrance  to  the  thorax 
were  tuberculous ;  others  were  normal. 

Prescapular  Glands.— The  left  prescapular  gland  con- 
tained a  tubercul  jus  nodule  ;  the  right  was  normal. 

Uterus. — Normal. 

M icroscopical  Examination. 

Smears  from  : 

Mesenteric  Gland  1 


Ventral  Mediastinal  Gland 


A  few  tubercle  bacilli. 


Guinea-Pigs  Inoculated. 
Two  guinea-pigs  inoculated  with  an  emulsion  made 
from  a  mesenteric  gland,  and  one  inoculated  with  an 
emulsion  made  from  the  ventral  mediastinal  gland  died 
of  general  tuberculosis. 


PIG 

Age — 9  months. 

Ped — Once  with  tuberculous  milk  of  Cow  64. 

Date— January  16th,  1904. 

Amount  of  Milk— 55-88  c.c. 

Number  of  tubercle  bacilli— 10,000,000. 

Killed— May  12th,  1904. 

Duration  of  Experiment — 117  days. 

Clinical  History. 
No  signs  of  ill. health  were  noticed  during  the  experiment. 

Temperat^ire. 
Was  practically  normal  throughout. 

Weights. 

cwt.  qrs.  lbs. 

January  19th,  1904      -       -       -    1  3  5 

May  12th,  1904  -       -       -    2  3  3 

Gain  in  weight. — 3  qrs.  26  lbs. 
Average  gain  per  wzek. — 6'4S  lbs. 

Tuberculin  Test. 
April  18th,  1904,  93  days  after  the  experiment  began. 
Positive.    Rise  of  temperature  1'7°C. 

POST-MORTEM  EXAMINATION. 

Carcass. — Very  fat. 
Tongue,  Pharynx. — Normal. 

Tonsils. — On  the  surface  of  the  left  tonsil  there  was  a 
slight  depression  corresponding  to  two  crypts,  the  mouths 
of  which  were  somewhat  widened  ;  the  mucous  membrane 
around  had  a  bluish  white  appearance  ;  the  substance 
beneath  the  depression  showed  a  yellowish  focus,  which 
did  not  shell  out. 

Right  tonsil  normal. 

A  gland  on  the  right  side,  near  the  hyoid  bone,  con- 
tained a  few  caseous  nodules  the  size  of  a  shot. 

The  corresponding  glands  on  the  opposite  side  were 
normal. 

Subparotid  Glands,  Cervical  Glands. — Normal. 

Submaxillary  Glands. — In  the  left  submaxillary  region 
there  were  two  enlarged  glands,  one  the  size  of  a  walnut, 
caseous  in  half  its  extent,  the  other  beset  with  caseous 
nodules  ;  the  nodules  were  not  softened  and  were  gritty 
only  to  a  very  slight  degree.  Two  other  glands  in  this 
region  were  normal. 

On  the  right  side  there  was  a  large  gland,  If  in.  by  1  in. 
ty  5  in.,  nodular  on  the  surface,  and  on  section  practically 
entirely  destroyed  by  confluent,  slightl_y  gritty  caseous 
masses  ;  a  second,  the  size  of  a  broad  bean,  was  indurated 
and  beset  at  one  end  with  small  firm  caseous  nodules  ;  a 
third  gland  was  normal. 


Thymus. — -Nor.nal. 
Abdomen  : 

Omentum. — On  the  ventral  surface  of  the  great 
omentum  there  were  about  half  a  dozen  yellowish 
nodules,  the  size  of  a  wheat  grain,  caseous  in  the 
centre. 

Parietal  and   Visceral  Peritoneum. — Normal. 
Spleen. — Contained  one  nodule,  4  mm.  in  diameter, 
caseous  and  softened  in  the  centre. 

Liver. — On  both  surfaces  beneath  the  capsule  there 
were  scattered  pearly  white  nodules,  ranging  in  size 
from  a  mustard  seed  to  a  large  pea  (sixty  counted)  ; 
similar  nodules  were  evenly  distributed  throughout  the 
substance  ;  all  except  the  smallest  were  caseous  and 
softened  in  the  centre  and  in  some  gritty  particles 
could  be  detected. 

Portal  Glands. — -In  the  small  omentum  there  was 
a  group  of  six  or  seven  indurated  and  nodular  glands, 
the  smallest  the  size  of  a  small  bean,  the  largest  2  in. 
by  1  in.  by  f  in.  On  section  they  showed  yellow 
caseous  nodules  from  3  and  4  mm.  up  to  1  cm.  in 
diameter ;  the  nodules  were  only  very  slightly 
gritty,  and  some  showed  beginning  softening. 

Around  the  coeliac  axis  there  were  six  glands,  the 
largest  the  size  of  a  broad  bean.  On  section  they 
were  beset  with  caseous  nodules,  2  to  4  mm.  in 
diameter,  similar  to  those  in  the  glands  in  the  small 
omentum. 

Two  small  glands  on  the  pancreas  showed  caseous 
foci. 

Kidneys. — The  rightshowed  in  the  cortex  a  fewsmall 
cysts  distended  with  clear  fluid  ;    otherwise  normal. 
The  left  was  normal. 

Suprarenal  Bodies. — Normal. 

Stomach. — Normal. 

Small  Intestine. — Three  Peyer's  patches  about  the 
middle  of  the  intestine  showed  minute  irregular 
ulcerations  ;  the  margins  were  not  raised  or  injected  : 
but  the  intestine  between  the  finger  and  thumb  felt 
slightly  thickened  at  these  points  ;  in  the  substance 
of  the  patch  near  the  ulcers  one  or  two  whitish  foci 
were  seen  through  the  serous  coat:  these  appeared 
to  be  enlarged  follicles.  The  lymphoid  nodules  in 
many  of  the  patches  were  enlarged  and  stood  \vj 
from  the  surface. 
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Large  Intestine. — Normal. 

Mesenteric  Glands. — Distributed  at  regular  intervals 
in  the  mesentery  there  were  seven  enlarged  and  indurated 
glands  ;  one  of  the  glands  was  caseous  almost  throughout, 
the  others  showed  firm  caseous  nodules,  usually  about 
1  cm.  in  diameter. 

Ileo-Colic  Glands. — At  the  termination  of  the  ileum, 
there  was  a  group  of  seven  or  eight  glands,  ranging  in 
size  from  a  pea  to  a  walnut ;  on  section  the  larger  glands 
were  caseous  throughout,  the  smaller  ones  partly  caseous. 

One  mesocolic  gland,  the  size  of  a  large  pea,  was  caseous 
and  beginning  to  soften. 

Thorax  : 

Heart,  Pericardium. — Normal. 

Zmm(7«.— The  lung  tissue  showed  numerous  petechial 
htemorrhages.  In  the  left  lung,  beneath  the  pleura, 
there  were  six  tubercles  ;  one,  2  mm.  in  diameter, 
opaque  in  the  centre  ;  the  others  just  visible  to  the 
naked  eye  as  dark  grey  points. 

Beneath  the  pleura  of  the  right  lung  there  were 
three  minute  dark  tubercles. 

On  section  one  tubercle  was  seen  in  the  depth  of 
the  lung  on  the  left  side  ;  none  on  the  right. 

Bronchial  Glands. — Anterior  to  the  left  bronchus 
there  were  three  glands  ;  two  of  these  were  normal  ; 
the  third,  the  largest,  contained  about  half  a  dozen 
firm  caseating  nodules,  3  mm.  in  diameter. 

The  right  bronchial  gland,  and  one  dorsal  medias- 
tinal gland,  each  contained  a  similar  but  smaller 
caseous  nodule. 

Two  small  glands  on  the  dorsal  surface  of  the 
trachea  showed  caseous  foci. 


A  ventral  mediastinal  gland  was  enlarged  and 
hardened  and  beset  with  firm  caseous  nodules  about 
3  mm.  in  diameter. 

Diaphragm. — On  the  peritoneal  surface  of  the 
diaphragm,  on  the  right  side,  there  were  about  two 
dozen  firm  somewhat  translucent  nodules,  some 
of  which  contained  yellow  gritty  foci ;  the  nodules 
were  flattened  and  irregular  in  outline,  the  largest 
being  about  7  mm.  across. 

On  the  pleura  surface  there  were  three  or  four 
similar  nodules,  one  of  which  was  surmounted  by  a 
soft  connective  tissue  process  three-quarters  of  an 
inch  long. 

In  the  pleura  opposite  some  of  the  nodules  on  the 
abdominal  surface  there  were  clusters  of  translucent 
tubercles  the  size  of  mustard  seeds. 

The  parietal  pleura  on  the  left  side,  over  intercostal 
spaces,  showed  half  a  dozen  nodules  similar  to  those 
on  the  diaphragm. 

On  the  right  side  the  pleura  was  normal. 

Popliteal  Glands,  Superficial  Inguinal,  Precrural,  Iliac 
Lumbar,  Prepecloral,  Right  Prescapular. — Normal. 

Right  Prescapular  Gland. — Contained  two  firm  caseating 
nodules  the  size  of  a  shot. 

Microscopical  Examination. 
Smears  from  : 

Left  Prescapular  Gland. — One  tubercle  bacilli. 
Ileo-Colic  Gland.— Two  tubercle  bacilli. 
Submaxillary  Gland. — Two  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 


All  Subcutaneously. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Inoculated. 

Duration  of  Life. 

Result. 

987 

130 

E.  of  Spleen 

Died  72  days 

General  Tuberculosis. 

988 

160 

E.  of  Ileo-Colic  Gland 

Killed  77  days 

General  Tuberculosis. 

969 

190 

E.  of  Submaxillary  Gland 

Died  48  days 

General  Tuberculosis. 

990 

200 

E.  of  Tonsil 

Died  6  days 

Acute  Infection. 

SECOND  SERIES  OF  SPECIAL  FEEDING  EXPERIMENTS. 


After  the  completion  of  the  first  series  of  special  feed- 
ing experiments  I  was  directed  by  the  Commission  to 
begin  another  series,  using  tuberculous  material  in  smaller 
dose  and,  if  possible,  of  a  less  high  degree  of  virulence. 

HISTORY   OF   THE   VIRUS   USED    IN  THE 
EXPERIMENT. 

The  virus  used  in  the  series  was  B  IV.  (Table  IV.). 
This  virus  was  selected  because  at  that  time  the  results 
•obtained  in  calves  by  the  inoculation  of  emulsions  of 
fresh  material  seemed  to  indicate  that  here  we  were 
dealing  with  a  virus  that  was  not  very  virulent  for  the 
bovine  animal. 

Subsequent  experiments  with  cultures  have  shown  that 
the  virus  is  practically  equal  in  virulence  to  that  of  the 
virus  used  in  the  first  feeding  experiment,  and  that  the 
mild  types  of  disease  that  resulted  in  the  calves  inoculated 
with  fresh  material  were  probably  due  to  the  bacilli  in 
the  emulsions  being  in  a  low  condition  of  vitahty. 

It  was  decided  that  the  bacilli  used  in  the  experiment* 
should,  as  in  the  first  serici  of  experiment-,  be  contained 
in  tuberculous  milk,  the  product  of  an  udder  artificially 
infected  with  tuberculosis. 

In  order  to  produce  this  supply  of  milk  a  cow  was 
inoculated  with  an  emulsion  n  ale  from  the  local  lesion 
and  prescapular  gland  of  Calf  1.38  ;  the  local  lesion,  as 
well  as  the  prescapular,  was  taken  because  it  was  feared 
that  an  emulsion  made  from  the  gland  alone  would  not 
be  sufficiently  rich  in  bacilli  ;  contrary  to  expectation 
the  emulsion  was  very  rich  in  bacilli,  giving  the  high 
total  of  12,027,3.33  tubercle  bacilli  per  cc.  ;  1'2  cc.  of  this 
emulsion  diluted  to  10  cc,  containing  approximately 
14,670,000  tubercle,  were  inoculated  into  each  of  two 
quarters  of  Cow  172  (to  compare  with  Cow  08,  which 
received  an  equivalent  dose). 

A  month  afterwards  all  that  could  be  detected  in  the 
udder  was  a  noJular  induration  in  the  right  hindtiuarter 
at  the  root  of  the  teat ;  the  left  forecpiarter  and  the  milk 
hid  not  undergone  any  ajipreciable  change. 


Everything  pointed  to  the  development  of  a  chronic 
disease  in  the  cow,  and  in  order  to  avoid  the  delay  that 
would  have  ensued  before  the  milk  became  rich  enough 
in  bacilli  to  feed  a  large  series,  it  was  felt  to  be  advisable 
to  inoculate  another  cow. 

The  second  cow  (No.  164)  was  inoculated  with  an 
emulsion  made  from  the  tuberculous  organs  of  two 
guinea-pigs  that  had  been  inoculated  at  the  same  time 
as  Cow  172  and  with  some  of  the  same  emulsion.  The 
dose  of  emulsion  was  so  arranged  that  Cow  164  received 
the  same  number  of  bacilli  as  Cow  172.  Cow  164  de- 
veloped an  acute;  tuberculosis  and  died  m  47  days.  Cow 
172  was  killed  in  apparent  good  health  399  days  after 
inoculation  and  showed  chronic  tuberculosis  of  the  udder 
and  neare  t  gland-,  one  tub;rcl3  in  eac]i  suprarenal  and 
n;)  sign  of  disease  elsewhere. 

This  case  is  one  Of  a  number  in  which  a  more  extensive 
tuberculosis  has  been  produced  by  the  inoculation  of 
tubercle  bacilli  from  the  tuberculous  organs  of  guinea- 
pigs  than  by  the  inoculation  of  an  equal  number  of  baciUi 
taken  direct  from  bovine  (chronic)  lesions. 

GENERAL  SCHEME  OF  THE  EXPERIMENT. 

The  experiment  consisted  in  feeding  animals  with 
milk  containing  tubercle  bacilh.  A  few  of  the  animals, 
eleven  guinea-pigs  and  seven  rabbits,  were  fed  for  several 
days  with  tuberculous  milk,  but  the  great  majority  were 
fed  with  single  doses  of  tubercle  bacilli.  All  the  animals 
were  divided  ecpially  into  young  and  adult,  and  in  each 
of  the  species  different  doses  of  tubercle  bacilli  were  em- 
ployed. Four  animals,  two  young  and  two  adult,  in  each 
species  were  fed  with  equivalent  doses  of  bacilli,  and  two 
of  these,  a  young  one  and  an  old  one,  wore  killed  after  an 
interval  of  about  six  weeks,  the  remaining  two  being 
allowed  to  live  for  seventeen  to  nineteen  weeks. 

The  table  that  follows  shows  at  a  glance  the  total 
number  and  kind  of  animals  fed,  and  their  respective 
doses. 


Species. 

Number  Fed  with  Estimated  Doses  of  T.  P.. 

Number  Fed 
with  unknown 
doses  of  T.B. 

Total  Number 

of  Animals 
in  each  Species. 

10,000 

100,000 

10,000,000 

10,000,000 

l.'alves 

j'oi  to  12i  weeks  - 
\l  months 

2 
2 

2 
2 

8 

Goats 

^  Young  - 
(Adult  - 

t) 
2 

2 
2 

8 

("Young  - 

llhcsus 

I  Adult  - 

2 

CI 

■2 

o 

8 

Dogs 

1  Young  - 
[Adult  - 

2 
2 

2 
2 

8 

Cats 

1  Young  -       -  - 
(Adult  - 

2 

2 

2 
2 

10 

rigs 

j"  Young  -      -  - 
(Adult  - 

4 
2 

2 
2 

2 

o 

2 
2 

18 

< luinea- 
Pigs 

j"  Young  - 
[Adult  - 

2 
2 

2 

2 
2 

2 
2 

11 

27 

Rabbits 

j"  Young  - 
(Adult  - 

2 

3 

2 

2 
2 

7 

20 
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Method  of  Feeding. 

Milk  from  the  two  inoculated  quarters  of  the  cow 
■was  collected  on  three  or  four  successive  days  and  placed 
in  an  ice-chest ;  the  various  daily  amounts  (which  had 
been  kept  separate)  were  then  thoroughly  mixed  and 
liltered  through  muslin  ;  a  sample  of  the  filtrate  was 
sent  to  Dr.  Eastwood,  and  an  estimate  made  of  the 
number  of  tubercle  bacilli  present. 

The  milk  was  never  very  rich  in  bacilli,  and  the  cow 
died  before  the  projected  series  could  be  completed.  To 
complete  the  series,  two  of  the  guinea-pigs  that  had 
been  inoculated  with  the  milk  of  the  cow  were  killed 
and  their  organs  emulsified ;  with  this  emulsion  the 
remainder  of  the  animals  were  fed  ;  before  administ  a- 
tion,  the  emulsion  was  mixed  with  ordinary  sterilised 
milk  (except  in  the  cases  of  some  guinea-pigs  and  rabbits 
in  which  the  emulsion  alone  was  used). 

In  the  majority  of  cases  the  milk  was  mixed  with  the 
ordinary  food,  but  with  goats  this  plan  did  not  answer, 
these  animals  refusing  to  drink  milk  or  to  touch  dry 
food  moistened  with  it ;  in  their  cases  the  milk  was 
pipetted  on  to  the  tongue,  the  animals,  meanwhile,  being 
held  in  a  natural  position  with  their  heads  a  little  raised  ; 
this  method  was  very  satisfactory,  and  in  no  case  was 
any  of  the  milk  wasted.  The  same  method  was  adopted 
for  the  young  pigs,  when  the  dose  was  very  small,  and 
for  some  of  the  rabbits  and  guinea-pigs. 

As  will  be  seen  later  on,  the  method  is  open  to  the 
objection  that,  if  the  animal  struggles,  there  is  a  possi- 
bility that  some  of  the  infected  material  may  be  drawn 
direct  into  the  lungs. 

In  the  lists  of  guinea-pigs  and  rabbits  the  method  of 
feeding  is  indicated  in  a  separate  column. 

Disturbing  Features  in  the  Series. 

In  the  first  place  the  occurrence  in  the  lungs  of  the 
goats  and  of  some  of  the  pigs  of  parasitic  nodules,  closely 
simulating  tuberculous  nodules,  rendered  it  sometimes 
almost  impossible  to  be  certain  that  the  animal  was 
free  from  lung  tuberculosis  ;  in  several  cases  the  nodules 
were  emulsified  and  inoculated  into  guinea-pigs  without 
producing  tuberculosis.  Special  features  of  these  ao- 
dules  are  their  homogeneity,  the  absence  of  caseatio  i 
and  the  presence  in  some  of  them  of  thread-like  parasites 
just  visible  to  the  naked  eye.  It  was  perfectly  easy,  when 
the  number  of  the  nodules  was  small  and  when  they  ha:l 
attained  the  dimensions  of  a  body,  2  mm.  in  diameter, 
to  distinguish  them  from  nodules  formed  by  the  tubercle 
bacillus,  but  when  they  were  numerous  and  small  it  was 
impossible  to  say  what  proportion,  if  any,  of  them  was 
caused  by  the  tubercle  bacillus. 

A  more  disturbing  feature  was  the  presence  of  what 
must  be  looked  upon  as  spontaneous  tuberculosis  in 
some  of  th3  guinea-pigs  used  in  the  diagnosis  of  doubtful 
lesions. 

Guinea-pigs  were  used  in  many  cases  to  confirm  the 
naked-eye  diagnosis ;  in  others,  to  settle  whether  a 
lesion  was  or  was  not  of  a  tuberculous  nature,  e.g.,  the 
parasitic  nodules  in  the  lungs  of  the  goats  and  pigs. 
In  some  animals  it  is  often  very  difficult,  even  after 
prolonged  search,  to  find  tubercle  bacilli  in  smears 
made  from  isolated  tubercle  nodules  ;  particularly  is 
this  the  case  in  the  pig.  In  such  cases,  when  the  naked- 
eye  appearances  are  doubtful,  and  the  microiscopical 
examination  negative,  the  result  of  inoculation  into  a 
guinea-pig  is  very  valuable  evidence  as  to  the  nature  of 
a  nodule. 

In  this  way  a  great  number  of  guinea-pigs  was  used, 
and  at  one  time  the  stock  of  animals  was  exhausted. 
None  being  available  at  Blythwood,  four  dozen  were 
obtained  from  a  dealer  in  London.  The  guinea-pigs 
on  arrival  appeared  quite  healthy,  and  none  showed 
any  external  evidence  of  disease  ;  they  were  used  very 
quickly  for  experiment,  and  none  were  killed  as  controls.* 

All  the  guinea-pigs  exhibiting  spontaneous  lesions  of 
tuberculosis  can  be  traced  to  this  source. 

The  organs  primarily  affected  in  the  contaminated 
guinea-pigs  were  the  lungs  or  bronchial  glands,  and 


*  The  possibility  of  the  occurrence  of  spontaneous  tuber- 
culosis in  the  guinea-pig  was  overlooked  ;  at  Walpole  more 
than  a  thousand  guinea-pigs  had  been  used  for  inoculation, 
and  none  witli  the  exception  perhaps  of  two  guinea-pigs 
inoculated  with  milk  of  Cow  44,  on  post-mortem  examina- 
tion showed  any  evidence  that  they  had  been  previously 
infected. 


infection  appeared  to  have  taken  place  through  the 
respiratory  tract ;  all  guinea-pigs  in  which  the  dis- 
tribution of  the  tuberculosis  has  pointed  to  this  channel 
as  the  mode  of  infection  have  been  rejected,  and  only 
those  guinea-pigs  have  been  accepted  as  producing 
evidence  of  the  presence  of  tubercle  bacilli  in  the  tissues 
inoculated,  in  which  there  was  a  local  lesion  -ndth  tuber- 
culosis of  the  nearest  glands. 

CALVES, 

Calves  of  different  ages  were  used,  the  young  ones 
varjring  from  5i  to  12|  weeks,  the  older  ones  all  being 
about  7  months. 

Seven  out  of  eight  calves  became  infected.  Four  of 
these  showed  lesions  in  the  small  intestines  and  in  ereiy 
case  the  mesenteric  glands  were  affected,  and  in  some  the 
ileo-colic  and  colic. 

Beyond  these  the  disease  had  made  little  progress. 
In  three  of  the  calves  there  were  slight  lesions  in  a 
mediastinal  gland  (a  guinea-pig  inoculated  from  one  of  the 
glands  did  not  develop  tuberculosis)  and  in  a  fourth  two 
nodules  in  a  bronchial  gland. 

In  two  calves  the  liver  in  each  case  contained  a  single 
tubercle,  a-.d  in  one  of  these  cases  there  was  a  small 
tubercle  in  a  portal  gland. 

In  another  calf  a  portal  gland  showed  tubercles,  whilst 
the  liver  appeared  healthy.  In  none  of  the  cases  were 
the  tonsils  or  pharyngeal  glands  affected. 

One  of  the  calves,  fed  with  over  10,000,000  tubercle 
bacilli,  showed  on  post-mortem  examination  no  sign  of 
tuberculosis.  This  is  the  only  case  that  can  be  placed  on 
record  of  a  calf  fed  with  bovine  tuberculous  material 
escaping  infection.  The  calf  was  quite  a  young  animal  and 
received  0'5  cc.  of  the  emulsion  of  guinea-pig  organs 
mixed  with  two  to  three  pints  of  sterilised  milk  ;  the 
fellow  calf,  an  older  animal,  fed  in  exactly  the  same  way, 
developed  tuberculosis.  The  only  explanation  I  can 
give  for  this  negative  result  (excluding  the  possibility 
that  the  calf  was  a  specially  resistant  animal)  is  that  at 
the  time  of  feeding  the  animal  had  diarrhoea  ;  this  con- 
dition may  have  caused  the  bacilli  to  be  hurried  too 
rapidly  through  the  intestines  for  them  to  effect  a  lodg- 
ment in  the  intestinal  mucous  membrane. 

PIGS. 

Eighteen  pigs  were  fed,  the  doses  of  tubercle  bacilli 
varying  from  10,000  to  10*15  million. 

Seven  of  the  animals  showed  no  tuberculosis  on  post- 
mortem examination ;  the  others  developed  tubercu- 
losis. 

Of  the  former,  two,  Nos.  68  and  82,  fed  with  the  smallest 
dose,  died  prematurely,  and  these  were  subsequently 
replaced  by  feeding  two  other  pigs  with  some  of  the 
emulsion  made  from  the  guinea-pigs'  organs  containing 
approximately  the  same  number  of  tubercle  bacilli.  The 
two  latter  pigs  when  killed  were  found  to  be  free  from 
tuberculosis. 

Two  pigs.  No.  46  (young)  and  No.  76  (adult),  fed  with 
large  amounts  of  tuberculous  milk  when  killed,  44  days 
after  feeding,  were  also  found  to  be  free  from  any  signs  of 
tuberculosis. 

I  am  quite  unable  to  offer  any  explanation  of  this 
result.  The  milk  was  collected  in  the  usual  way  and 
was  treated  in  exactly  the  same  manner  as  the  milk 
collected  on  other  days  ;  it  was  not  very  rich  in  bacilli, 
and  although  a  large  quantity  (840  cc.)  had  been  col- 
lected, only  these  two  animals  could  be  fed  ;  each  pig 
received  420  cc.  mixed  with  their  meal,  and  in  each  case 
the  whole  was  satisfactorily  eaten  up. 

Pig  70,  fed  with  1-36  cc.  of  milk  with  a  pipette  (dose 
100,000  tubercle  bacilli)  also  showed  no  definite  tuberculous 
lesions  ;  there  was  a  small  focus  of  pus  in  a  gland  near 
the  articulation  of  the  jaw,  but  no  tubercle  bacilli  were 
found  in  a  smear  preparation. 

heven  of  the  eleven  pigs  which  became  tuberculous  were 
adults,  and  in  five  of  these  the  disease  in  the  period  of  obser- 
vation had  not  extended  beyond  the  nearest  glands  ;  in 
the  other  two  there  was  a  slight  extension  to  the  liver 
and  portal  glands.  The  other  four  pigs  were  younger 
animals ;  three  of  these  were  extensively  tuberculous, 
two,  Nos.  54  and  48,  dying  of  the  disease  in  49  and  89 
days  respectively  ;  the  other.  No.  74,  showed  in  42  days 
early  casieation  of  the  submaxillary  and  pharjmgeal 
glands,  two  tubercles  in  the  liver  and  ten  in  the  lungs. 

These  results  show  clearly  that  as  the  pig  grows  older 
it  becomes  much  more  resistant  to  tuberculosis. 
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Pigs  48  and  80,  for  example,  both  young  pigs,  were 
most  severely  affected,  whilst  the  corresponding  old  pigs 
showed  after  the  same  interval  of  time  only  a  very  mild 
t3^e  of  disease.  In  the  former  animals  the  extensive 
implication  of  the  lungs  and  pleura  was  a  very  striking 
feature.  In  both  cases  the  bacilli  gained  entry  through 
the  tonsils  (possibly  in  Pig.  80  through  the  intestinal 
mucous  membrane  as  well,  but  without  producing  lesions). 

These  two  were  the  only  two  pigs  out  of  eleven  in- 
fected animals  to  show  tuberculosis  of  the  tonsils,  and 
in  none  was  there  disease  of  the  intestinal  mucous  mem- 
brane, although  the  mesenteric  glands  (including  ileo-colic) 
were  affected  in  eight  instances. 

Pig  54,  one  of  the  young  animals  mentioned  above, 
died  in  49  clays  of  severe  tuberculous  pneumonia,  and 
with  the  exception  of  a  submaxillary  gland  which  con- 
tained three  tubercles  the  alimentary  tract  and  glands 
in  connection  with  it  were  free  from  disease. 

This  pig  was  fed  by  means  of  a  pipette  ;  it  struggled 
violently  during  the  feeding,  and  some  of  the  milk  placed 
upon  its  tongue  trickled  from  its  mouth  ;  it  was  esti- 
mated that  not  more  than  half  the  dose  (100,000  tubercle 
bacilli)  was  retained.  There  is  not  much  doubt  that 
whilst  the  animal  struggled  some  of  the  milk  was  drawn 
straight  into  the  lung  alveoli,  and  so  caused  a  primary 
tuberculosis  of  the  lungs. 

The  same  explanation  has  been  offered  in  the  cases  of 
several  rhesus  monkeys,  and  must  be  offered  for  two 
rabbits  fed  in  the  same  manner,  in  which  there  was 
extensive  lung  tuberculosis  without  disease  of  the  ali- 
mentary tract  or  glands  in  connection  with  it. 

The  type  of  disease  in  all  these  cases  was  that  of  a 
tuberculous  pneumonia,  and  this  supjjorts  the  hyi^othesis 
that  the  bacilli  gained  access  to  the  lungs  directly,  and 
not  by  first  jjassing  through  the  alimentary  mucoiis 
membrane  ;  had  the  latter  been  the  mode  of  infection  we 
should  have  expected  to  find  single  tubercles  or  nodules 
more  or  less  evenly  distributed  throughout  the  lung 
substance. 

^lay  not  the  mode  of  infection  by  insufflation  have  its 
place  in  the  causation  of  the  tuberculous  diseases  of 
man  ?  The  above  experiments  prove  that  only  a  very 
small  number  of  bacilli  are  required  to  produce  infection  in 
this  way,  so  that  it  does  not  seem  to  be  unreasonable  to 
attribute  some  of  the  cases  of  bronchial  gland  disease  in 
children,  and  possibly  some  of  the  cases  of  tuberculous 
broncho-pneumonia  to  milk  containing  tubercle  bacilli 
being  accident  illy  inhaled,  through  "going  the  wrong 
Avay    or  during  a  fit  of  coughing. 

GOATS. 

Eight  goats  were  fed,  four  with  1,000,000  bacilli  and 
four  with  10,000,000  bacilli.  One  of  the  goats,  an  adult, 
fed  with  1,000,000  tubercle  bacilli  remained  healthy ; 
the  rest  developed  tuberculosis. 

An  interesting  feature  in  this  species  was  the  frequency 
(in  five  cases  out  of  seven)  with  which  the  gastric  glands 
were  affected  ;  in  one  of  these  cases  a  typical  tuberculous 
ulcer  was  found  in  the  stomach.  The  mesenteric  glands 
were  tuberculous  in  two  instances  only,  and  in  no  case 
Mas  there  disease  of  the  intestinal  mucous  membrane. 
The  tonsils  were  definitely  tuberculous  in  one  case  ;  in 
another  one  tonsil  was  slightly  enlarged  but  without 
caseation. 

Except  in  the  cases  of  Goats  18  and  26,  M  hich  showed 
an  equal  amount  of  disease,  all  the  young  goats  were 
more  severely  afl'ected  than  the  adults  ;  this  was  especially 
well-marked  in  the  case  of  Goat  20  ;  the  latter  animal 
Avas  killed  when  very  ill,  12  days  after  feeding,  and  was 
found  to  have  fairly  extensive  general  tuberculosis  ; 
the  corresponding  old  goat  (No.  24)  showed  a  tuberculosis 
which  was  arrested  in  the  pharjugeal  and  gastric  glands. 

MONKEYS. 

The  result  of  the  experiments  on  rhesus  monkeys  was 
unexpected.  Eight  were  fed,  and  in  one  only  were  there 
lesions  suggestive  of  tuberculosis.*  In  this  animal  a 
few  yellow  nodules  were  found  in  the  liver  which  were 
not,  from  their  appearance,  considered  to  be  tuberculous. 
Smear  preparations  made  from  the  contents  of  one  of 
the  nodules  showed  no  tubercle  bacilli,  yet  a  guinea-pig 
inoculated  with  an  emulsion  made  from  two  of  the  nodules 
developed  tuberculosis. 

*  Two  calves  and  one  puppy  fed  at  the  same  time  and 
with  some  of  the  same  milk  developed  tuberculosis,  so  that 
there  is  no  doubt  that  the  milk  was  virulent. 
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A  culture,  isolated  from  the  guinea-pig,  had  the  cul- 
tural characters  of  the  virus  inoculated. 

CATS. 

Eight  cats  were  fed  with  tuberculous  milk  containing 
estimated  doses  of  tubercle  bacilli  and  two  with  milk 
to  which  12  c.c.  of  an  emulsion  made  from  the  tuberculous 
organs  of  G.P.  1082  (inoculated  with  milk  of  Cow  164) 
had  been  added. 

Two  of  the  adult  cats,  Nos.  2  and  16,  remained  healthy. 
Cat  4,  another  adult,  showed  a  condition  in  the  lungs 
which  was  jjrobably  the  result  of  an  antecedent  tuber- 
culosis ;  a  guinea-pig  inoculated  from  one  of  the  nodules 
became  tuberculous,  and  a  pure  culture  was  isolated 
from  one  of  its  glands  ;  the  bacillus  grows  poorly  on  gly- 
cerinated  serum,  glycerin  agar,  potato  and  broth,  and 
is  classed  with  the  bovine  viruses  which  grow  with  most 
difficulty  on  these  media. 

In  the  remaining  seven  cats  there  was  disease  of  the 
l3Tnphatic  glands  in  connection  with  the  alimentary 
tract,  beyond  which,  except  in  one  case  in  which  a  tubercle 
was  found  in  the  liver,  the  disease  had  not  spread  ;  only 
two  of  the  cats  (both  kittens)  showed  lesions  in  the 
small  intestine  at  the  site  of  entry  of  the  bacillus.  In 
Kitten  12  there  were  some  doubtful  foci  in  the  lungs  ; 
sections  of  the  lung  showed  the  alveoli  at  these  points 
filled  with  catarrhal  cells  and  leucocytes  ;  there  were  no 
tubercle  bacilli  or  histological  structure  suggestive  of 
tuberculosis. 

DOGS. 

Eight  dogs  were  fed,  four — two  young  and  two  adult — 
with  tuberculous  milk  from  Cow  164  (dose  1,000,000 
tubercle  bacilli  each),  and  four — two  young  and  two  adult 
— with  milk  to  which  some  of  the  emulsion  of  the  tuber- 
culous organs  of  guinea-pigs  had  been  added  (dose  in 
each  case,  10,150,000). 

Three  of  the  puppies  developed  tuberculosis  of  the 
mesenteric  glands  without  visible  lesions  in  the  intes- 
tinal mucous  membrane  ;  in  one  of  these  jmppies  tubercles, 
in  which  tubercle  bacilli  were  demonstrated  in  smear 
preparations,  were  found  in  the  lungs ;  in  the  other 
two  puppies  a  few  foci,  resembling  tubercles,  were  seen 
in  the  lungs,  but  in  neither  case  could  tubercle  bacilli 
be  discovered  in  smear  preparations  ;  jDaraffin  sections 
of  the  lung  of  Dog  14  showed  these  foci  to  consist  of  a 
collection  of  epithelioid  cells  with  no  giant  cells,  lymphoid 
cells  or  tubercle  bacilli. 

Three  out  of  the  four  adult  dogs  were  unaffected  ;  in 
a  fourth  a  pharjmgeal  and  the  ileo-colic  glands  were 
affected,  and  in  these  glands  the  disease  appeared  to  be 
arrested. 

GUINEA-PIGS. 

Seventeen  guinea-pigs  were  fed  with  single  doses,  and 
out  of  these  four  only  became  infected.  The  failure 
to  infect  in  so  large  a  proportion  of  animals  may  be  due 
partly  to  the  method  of  feeding  adopted  ;  in  about  half 
of  the  cases  the  milk  was  mixed  with  the  ordinary  food  ; 
this  consisted  of  bran,  chopped  hay,  and  mangel.  In 
almost  all  these  cases  the  whole  of  the  food  was  not 
comi)letely  eaten  up,  a  small  residue  being  left,  and  it 
is  possible  also  that  some  of  the  food  was  scratched  out 
of  the  trough  and  lost  in  the  bedding  ;  the  number  of 
tubercle  bacilli  therefore  placed  opposite  each  of  these 
guinea-pigs  cannot  be  taken  as  representing  the  total 
number  ingested. 

In  those  animals  fed  with  a  pipette  the  conditions  are 
different ;  the  milk  (or  emulsion)  was  carefully  pipetted 
into  their  mouths,  and  in  no  case  was  there  reason  to 
think  at  the  time  that  the  material  so  placed  was  not 
all  swallowed. 

Eight  of  the  guinea-pigs  were  fed  by  mixing  tuberculous 
milk  with  the  ordinary  food,  and  of  these  not  one  be- 
came infected.  Nine  were  fed  with  a  pipette  and  four 
developed  tuberculosis.  It  will  be  noticed  that  three 
of  these  four  showed  no  disease  of  the  intestines  or  mesen- 
teric glands,  infection  having  taken  place  through  the 
upper  part  of  the  alimentary  tract.  This  fact  makes  it 
appear  probable  that  the  fluid  placed  in  the  mouths  of 
the  animals  was  not  in  reality  swallowed,  but  was  re- 
tained in  and  perhaps  absorbed  from  the  buccal  cavity. 
This  could  easily  occur,  seeing  that  the  dose  in  these 
cases  was  very  small,  namely  0"5  c.c. 

In  the  other  guinea-pig  that  became  infected  the  dose 
was  larger,  i.e.,  2-8  c.c,  and  it  follows  that  most  of  this 
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must  have  been  swallowed,  since  so  much  could  not 
have  been  absorbed  from  the  mouth.  This  animal 
showed  a  small  yellow  spot  in  the  lower  end  of  the  ileum 
and  an  ileo-colic  gland  was  affected. 

The  fact  that  thirteen  out  of  the  seventeen  guinea-pigs 
remained  healthy,  although  exposed  to  the  chance  of 
infection,  shows  that  the  ingestion  of  small  numbers 
of  tubercle  bacilli  is  not  necessarily  followed  by  tuber- 
culosis ;  in  most  of  the  cases  some  tubercle  bacilli  must 
have  been  taken  up  with  the  food,  and  these  must  have 
passed  through  the  alimentary  tract  without  being 
absorbed  by  the  alimentary  mucous  membrane,  or  if 
absorbed  in  small  numbers,  possibly  destroyed.  Guinea- 
pigs  would  therefore  appear  to  be  less  liable  to  infection 
than  pigs  in  which  tubercle  bacilli  seem  to  be  readily 
absorbed. 

There  are  experiments  to  show  that  guinea-pigs,  even 
when  continuously  exposed  for  several  days  to  infection, 
may  yet  escape  contracting  the  disease. 

In  the  list  of  guinea-pigs  the  abstracts  of  the  post- 
mortems of  eleven  animals  that  have  been  fed  for  several 
days  with  tuberculous  milk  have  been  included :  eight 
of  these  were  fed  for  31  days  with  tuberculous  milk  of 
Cow  172,  and  of  these  three  were  perfectlv  healthy  when 
killed. 

This  series  of  eight  is  of  interest  chiefly  because  four  of 
the  guinea-pigs  (Nos.  1133,  1134,  1135,  and  1136)  were 
fed  from  birth  on  meat  and  milk,  whilst  the  other  four 
were  given  their  ordinary  vegetable  food.  The  object 
of  the  experiment  was  to  see  whether  diet  would  have 
any  influence  on  infection,  and  whether  a  susceptible 
animal  like  the  guinea-pig  could  be  made  to  acquire  the 
relatively  higher  resistance  of  the  carnivorous  animal. 

Two  of  the  guinea-pigs  brought  up  on  meat  and  milk 
remained  healthy,  and  the  two  that  became  infected 
showed  no  disease  of  the  alimentary  mucous  membrane. 

Of  those  fed  with  their  ordinary  diet  only  one  escaped 
infection. 

Three  guinea-pigs  were  fed  for  six  days  with  milk  of 
Cow  164.  In  all  of  these  there  were  lesions  in  the  large 
and  small  intestines,  and  the  glands  in  the  neck,  the  ab- 
dominal and  thoracic  lymphatic  glands,  and  the  liver, 
spleen,  and  lungs  were  all  severely  affected  ;  in  one  case 
there  was  a  tubercle  in  one  kidney,  and  in  another  small 
tubercles  on  the  omentum  and  mesentery. 

RABBITS. 

Thirteen  rabbits  were  fed  with  single  doses  of  tubercle 
bacilli.  Four  of  these  were  fed  with  a  pipette  and  one 
with  the  stomach  tube  ;  in  the  remainder  the  milk  was 
mixed  with  the  ordinary  food  as  in  the  guinea-pigs. 
Two  of  the  rabbits  fed  with  a  pipette  were  found  on  post- 
mortem examination  to  have  primary  tuberculosis  of  the 
lungs  and  secondary  tuberculosis  of  the  bronchial  glands 
and  kidneys. 

These  two  cases  have  already  been  mentioned,  the 
distribution  of  the  disease  being  ascribed  to  insufllation 
of  the  material  at  the  time  of  feeding. 

Only  one  of  the  eight  rabbits  fed  with  milk  mixed 
with  the  ordinary  food  became  tuberculous ;  in  this 
animal,  killed  43  days  after  feeding,  there  were  two 
foci  in  the  small  intestines  and  numerous  caseous  foci 
in  the  mesenteric  glands,  but  no  disease  elsewhere. 

One  rabbit  fed  with  the  stomach  tube  remained  healthy. 

Seven  rabbits  were  fed  for  several  days  with  tuber- 
culous milk.  Four  of  these  were  fed  with  milk  of  Cow 
172  for  31  days,  and  three  with  milk  of  Cow  164  for  6 
days. 

Of  the  former  series  one  killed  111  days  after  the  ex- 
periment began  was  perfectly  healthy,  whilst  the  rest 
became  tuberculous. 


Of  the  latter  series  one  died  6  days  after  the  experiment 
began  ;  the  other  two,  killed  70  and  95  days  after  the  ex- 
periment began,  were  found  to  have  general  tuberculosis. 
In  all  the  rabbits  that  developed  tuberculosis  (excluding 
the  two  in  which  the  bacilli  were  inhaled)  the  small  in- 
testines and  mesenteric  glands  showed  lesions. 

The  subsequent  course  of  the  disease  in  rabbits  differs 
in  important  respects  from  that  in  guinea-pigs. 

In  rabbits  the  lungs  and  kidneys  in  cases  of  general 
tuberculosis  are  always  more  severely  affected  than  the 
liver  and  spleen ;  often  no  tubercle  nodules  can  be  found 
in  the  latter  organs.  This  peculiarity  is  noticed  in 
subcutaneous  inoculations,  and  also  in  intraperitoneal 
inoculations  when  the  dose  is  small. 

In  guinea-pigs,  on  the  other  hand,  the  spleen  and 
liver  are  almost  always  more  severely  affected  than  the 
lungs  and  kidneys  ;  in  twelve  infected  guinea-pigs  the 
kidneys  showed  lesions  in  two  cases  only. 

GENERAL  SUMMARY. 

Racial  Susceptibility. 

The  young  pig  is  undoubtedly  the  most  susceptible  to 
tuberculosis  of  all  the  larger  animal  species  used  in  this 
series. 

Goats  appear  to  be  more  susceptible  than  calves,  but 
less  susceptible  than  pigs. 

Calves  are  readily  infected,  but  a  considerable  resistance 
is  offered  to  the  spread  of  the  disease  from  the  mesenteric 
glands. 

In  guinea-pigs  and  rabbits  infection  by  the  bovine 
tubercle  bacillus  is  invariably  followed  by  general  tuber- 
culosis which  in  the  end  would  lead  to  the  death  of  the 
animal. 

Dogs  and  cats  are  not  readily  infected  when  small  doses 
are  given  ;  lesions  may  be  produced  in  the  mesenteric  or 
pharyngeal  glands,  shut  the  bacilli  show  little  tendency 
to  infect  distant  organs. 

Influence  of  Age. 

In  the  majority  of  the  species  (i.e.  in  pigs,  goats, 
dogs  and  cats)  age  has  exercised  an  important  influence 
on  the  resulting  disease,  the  adult  almost  always  show- 
ing a  less  severe  type  of  disease  than  the  young.  This 
influence  is  very  marked  in  the  pig  which,  as  it  grows 
older,  becomes  much  more  resistant,  acquiring  a  quite 
remarkable  power  of  limiting  the  spread  of  the  disease. 
The  fact  that  adult  pigs  fed  with  so  small  a  number  of 
tubercle  bacilli  as  10,000  showed  tuberculous  lesions 
makes  it  appear  probable  that  the  increased  resistance 
is  due  rather  to  increased  resistance  of  the  tissues  than 
to  lessened  absorption  of  bacilli. 

In  rabbits,  guinea-pigs  and  monkeys  the  experiments 
yield  no  information  as  to  the  influence  of  age. 

Course  of  Infection. 

The  experiments  show  conclusively  that  tubercle 
bacilli  can  pass  through  the  mucous  membrane  of  the 
alimentary  tract  without  producing  lesions  at  the  site  of 
entry.  Out  of  fifty- four  infected  animals  in  which  this  was 
the  portal  of  entry  only  twenty- two  showed  lesions  of  the 
mucous  membrane  of  the  alimentary  tract. 

There  is  no  evidence  however  in  these  experiments 
that  bacilli  can  pass  through  the  lymphatic  glands  that 
drain  the  alimentary  mucous  membrane  and  infect  distant 
organs  primarily. 

The  lungs  were  often  the  most  severely  affected  organ 
in  the  body,  but  (excluding  those  cases  in  which  there 
was  probably  direct  infection  of  the  lungs)  a  lesion  was 
always  present  in  the  alimentary  mucous  membrane  or 
nearest  glands. 
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CALF  194. 

Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  14th,  1904. 

Amount  of  Milk— 1.']-6  ec. 

Number  of  tubercle  bacilli  -  l,Oi>0,000. 

Weight— July  19th,  1904,  3  qrs.  21  Ibd.  [Age— 5^  weeks.] 

Killed — August  26th,  1904.    4.3  days  after  the  experitnoat  began. 


Clinical  History. 

There  were  no  signs  of  illness  during  the  experiment, 
and  the  temperature  remained  normal  throughout. 

Weights. 

qrs.  lbs. 

.July  19th.  1904        -       -       -       -      .3  21 

August  26th.  1904    -       -       -       -      3  2.5 

Gain  in  weight. — 4  lbs. 

Average  weekly  increase. — 0'7.3  11)S. 

Tuberculin  Test. 

August  24th,  1904.  41  days  after  the  experiment 
began.— Rise  of  temperature  0-2'^  C.  Moderate  local 
reaction. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  moderate  condition. 

Tongue,  Pharynx.  Tonsils.  Submaxillary  Glands, 
Retropharyngeal  Glands,  Parotid  Glands,  Cervical  Glands. — 
Normal. 

Abdomen  : 

The  peritoneal  cavity  contained  an  excess  of 
serous  fluid.  On  the  peritoneum  covering  the  floor 
of  the  abdomen  there  were  about  half  a  dozen  hard 
pearly  tubercles  each  the  size  of  a  pin's  head.  In 
addition  there  were  numerous  exceedinely  minute 
transparent  granules  which  could  not  be  felt,  and 
which  were  only  visible  in  a  certain  light. 

Omentum. — Normal.  ■ 

Small  Intestine. — Perfectly  normal  throughout. 

Large  Intestine. — Under  the  mucous  membrane  of 
the  large  intestine  there  were  a  few  parasitic  nodules. 

Mesenteric  Glands. — At  the  junction  of  the  middle 
and  posterior  thirds  of  the  mesentery  there  were  two 
glands  situated  opposite  each  other  on  either  side  of 
the  mesentery,  each  of  which  contained  a  firm  nodule, 
in  one  case  5  mm.,  in  the  other  10  mm.  in  diameter.  On 


section  the  nodules  were  seen  to  be  in  a  state  of  early 
caseation,  the  caseous  foci  having  a  pinkish  appear- 
ance, due  to  numerous  little  points  of  congestion. 

Gastric  Glands,  Ileo-Colic  Glands,  Colic  Glands. — 
Normal. 

Spleen.— ozs.  Normal  on  the  surface  and  on 
section. 

Liver,  Portal  Glands,  Kidneys,  Suprarenal  Bodies.—- 
Normal. 
Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — Showed  several  patches  of  collapse, 
affecting  whole  lobules  and  groups  of  lobules  ;  the 
patches  were  more  numerous  in  the  cephalic  lobes. 
The  bronchi  leading  to  the  collapsed  areas  contained 
muco-pus,  but  no  parasites  were  seen. 

Thoracic  Glands. — In  the  dorsal  mediastinal  gland, 
above  the  bifurcation  of  the  trachea,  there  was  a 
pearly  white  spherical  tubercle,  the  size  of  a  small  pin's 
head. 

Other  mediastinal  and  the  bronchial  glands  were 
normal. 

The  tissues  at  the  seat  of  inoculation  of  tuberculin, 
on  the  right  side  of  the  neck,  were  swollen  and 
edematous. 

Right  Prescapular  Gland. — Measured  2^-  in.  by  1  in.  by 
h  in.,  and  was  very  oedematous  and  in  parts  haemorrhagic. 

Lejt  Prescapular  Gland. — Measured  1|  in.  by  i  in.  bv 
Jin. 

Lumbar  Glands,  Cceliac  Glands,  Iliac  Glands,  Prccrural 
Glands,  Pubic  Glands,  Popliteal  Glands,  Gluteal  Glands, 
Prepectoral  Glands,  Axillary  Glands. — Normal. 

Test  ides.  — Nor  jnal. 

Microscopical  Examination. 
Smear  from,  : — 

Mesenteric  Gland  Emulsion. — Numerous  tubercle 
bacilli. 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1197 

280 

E.  of  Spleen. 

Killed  79  days. 

Healthy. 

1198 

200 

E.  of  Mesenteric  Gland. 

Died  23  days. 

General  Tuberculosis. 

1199 

210 

E.  of  Mediastinal  Gland. 

Killed  80  days. 

Healthy. 
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CALF  188. 

Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  14th,  1904. 

Amount  of  Milk— 1.3-6  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

"Weight— July  19th,  2  cwts.  2  qrs.  14  lbs.  [Age— about  7  months.] 
Killed — August  27th,  1904.    44  days  after  experiment  began. 


Clinical  History. 
There  were  no  signs  of  illness  during  the  experiment. 

Temperature. 

The  temperature  rose  slightly  on  the  thirty-second 
day  to  39'7°  C.  It  remained  about  this  level  for  three  days, 
then  returned  to  the  normal. 

Weights. 

cwt.  qrs.  lbs. 

July  19th,  1904    2       2  14 

August  27th,  1904      -       -       -       -    2       3  9 

Gain  in  weight. — 23  lbs. 

Average  weekly  increase. — 4'6  lbs. 

Tuhercvlin  Test. 
August  24th.  41  days  after  the  experiment  began. — 
Positive.    Rise  O-O"  C.    Considerable  local  oedema. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition. 

Tongue,  Pharynx,  Tonsils,  Suhmaxillary  Glands,  Parotid 
Glands,  Retropharyngeal  Glands,  Cervical  Glands. — 
Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 
The  peritoneal  cavity  contained  about  50  cc.  of 
serous  fluid. 

Intestines  {Large  and  Small). — Normal  throughout. 
Gastric  Glands. — Normal. 

Mesenteric  Glands. — At  the  junction  of  the  anterior 
and  middle  thirds  of  the  mesentery  there  was  an  en- 
larged and  indurated  gland,  the  size  of  a  small  hen's 
egg.  On  section  it  showed  a  tuberculous  mass,  3  by 
2"5  by  2  cm.,  well  advanced  in  caseation,  and  re- 
placing more  than  half  the  gland  substance.  Near 
this  gland,  on  the  opposite  side  of  the  mesentery,  a 
second  gland  showed  two  firm  caseating  nodules,  one 
1  cm.  in  diameter,  the  other  2  by  1'5  cm. 


At  the  junction  of  the  middle  and  posterior  thirds 
there  was  an  enlarged  gland,  containing  a  mass  2  by 
1-5  cm.,  which  on  section  showed  irregular  patches  and 
foci  of  caseation,  embedded  in  a  greyish  translucent 
matrix. 

Most  of  the  caseated  patches  had  a  rosy  tint,  due  to 
numerous  little  points  of  congestion. 

In  none  of  the  nodules  was  there  any  sign  of  soften  - 
ing  or  calcification. 

The  rest  of  the  mesenteric  glands,  although  slightly 
larger  than  usual,  showed  no  sign  of  tuberculosis. 

Ileo-colic  Glands. — Normal. 

Cnlir  Glands. — One  connected  with  the  early  part  of 
the  colon  showed  scattered  throughout  the  substance 
little  yellow  caseous  foci ;  the  gland  tissue  sun-ound- 
ing  these  foci  was  shghtly  indm-ated. 

AU  other  cohc  glands  were  normal. 

Spleen. — Twelve  ozs.  Normal. 

Liver,  Portal  Glands,  Kidneys,  Suprarenal  Bodies,— 
Normal. 

Thorax : 

Heart,  Pericardium,  Pleura,  Lungs,  Thoracic 
Lymphatic  Glands. — Normal. 

The  subcutaneous  and  muscular  tissues  around  the 
site  of  inoculation  of  tuberculin,  on  the  right  side  of 
the  neck,  were  greatly  thickened  and  cedematous. 
The  cedematous  infiltration  extended  into  the  subcu- 
taneous tissues  of  the  dewlap,  which  at  one  part  were 
over  3  in.  thick. 

Right  Prescapular  Gland. — 2  in.  by  1  in.  by  h  in. 
slightly  cedematous  and  hsemorrhagic. 

The  lejt  prescapular  and  axillary  glands  were  also 
slightly  cedematous. 

Creliac,  pancreatic,  lumbar,  iliac  and  all  the 
superficial  glands  were  normal. 

Testicles. — Normal. 

Microscopical  Examination. 
Smears  from : — 

Mesenteric  Gland. — Numerous  tubercle  bacilli. 
Ileo-Colic  Glands. — A  few  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 
Intbapeeitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1200 

150 

E.  of  Spleen. 

Killed  97  days. 

Healthy. 

1201 

140 

E.  of  Mediastinal  Gland 

Killed  97  days. 

Healthy. 

1202 

130 

E.  of  Mesenteric  Gland. 

Died  26  days. 

General  Tuberculosis. 
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CALF  198. 

Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  26th,  1904. 

Amount  of  Milk— 282  ce. 

Number  of  tubercle  bacilli— 10,000,000. 

Weight -August  2nd,  1904,  3  qrs.  0  lbs.    [Age— 2  months.] 

Killed— September  8th,  1904.    44  days  after  the  experiment  began. 


Clinical  History. 

The  calf  remained  in  good  health  during  the  experi- 
ment. 

Temperature. 

With  the  exception  of  a  sharp  rise  to  39-9°  0.  on  the 
eighth  day,  the  temperature  was  noi-mal  thorughotit. 

Weiglits. 

cwt.  qrs.  lbs. 

August  2nd.  1904      -       ...    0  3  0 

September  8th,  1904  -       -       -       -    1  0  22 

Gain  in  weight. — 1  qr.  22  lbs. 

Average  weekly  increase. — 9-1  lbs. 

Tuhercidin  Test. 

September  5th,  1904. — 41  daj's  after  the  experiment 
began.  Positive,  rise  of  temperature  2-4°  C.  Good 
local  reaction. 

POST-MORTEM  EXAMINATION. 

Condition. — ^Moderate. 

Tongue,  Tonsils,  Pharynx,  Suhmaxillary  Glands,  Parotid 
Glands,  Cervical  Glands. — Normal. 

Betropharyngcal  Glands. — Were  slightly  enlarged 
cedematous  and  congested,  but  showed  no  tubercles. 

Abdomen  : 

There  was  a  small  quantity  of  clear  serous  fluid 
in  the  peritoneal  cavity. 

Omentum.  Peritoneum. — Normal. 

Small  Intestine. — Nine  feet  from  the  pylorus  a 
Peyer's  patch  showed  a  slightly  raised  flattened 
eminence.  1  cm.  in  diameter,  the  mucous  membrane 
over  which  was  congested  ;  in  the  centre  there  was 
a  little  ulcer  filled  with  sof  L  whitish  caseous  debris  ; 
on  section  the  submucous  tissue  showed  a  narrow 
line  of  caseation. 

In  the  early  part  of  the  ileum  a  Peyer's  patch 
showed  an  ulcer  5  mm.  in  diameter  extending  through 
the  mucous  membrane  ;  the  floor  of  the  ulcer  was 
pale  and  ]3resented  little  points  of  congestion  ;  in  the 
lymphoid  tissue  immediately  surrounding  the  ulcer, 
as  well  as  in  other  parts  of  the  patch,  little  caseous 
foci  were  scattered  about.  On  the  peritoneal  aspect 
of  the  ulcer  there  were  three  minute  transparent 
tubercles. 

The  long  Peyer's  patch  showed  near  the  ileo- 
caecal  valve  a  minute  ulcer  in  the  centre  of  a  slight 
elevation  ;  on  section  the  base  of  the  ulcer  was 
thickened  and  studded  with  caseous  foci,  which  were 
seen  in  the  muscular  as  well  as  in  the  submucous 
coat ;  on  the  peritoneal  surface  there  was  a  minute 
hard  tubercle. 

C.vcum,  Colon. — Normal. 

Mesenteric  Glands. — At  the  anterior  end  of  the 
mesentery  there  were  four  glands  ranging  in  size 
from  a  marble  to  a  pigeon's  egg.  These  on  section 
showed  in  the  cortex  irregular  firm  tuberculous 
nodules  of  various  sizes,  and  numerous  caseous  foci 
studding  a  greyish  translucent  tissue  ;  tlie  nodules 


consisted  of  rather  opaque  pinkish  grey  white  tissue 
in  which  numerous  minute  opaque  yellow  points  were 
seen. 

Near  the  posterior  end  of  the  mesentery  there  were 
two  enlarged  glands  which  showed  in  the  cortex 
nodules,  similar  to  the  above,  in  a  state  of  early 
caseation ;  at  the  termination  of  the  mesentery  there 
was  a  small  gland  with  a  caseating  nodule  in  the 
cortex  half  an  inch  long  ;  these  three  glands  also 
showed  numerous  caseous  foci. 

Other  mesenteric  glands  were  normal. 

Ileo-Colic  Glands. — One  gland  was  indurated  and 
much  enlarged,  measuring  2  in.  by  IJ  in.  by  |  in. ;  on 
section  the  greater  part  of  the  cortex  was  studded 
with  opaque  foci  of  caseation  and  at  one  part  showed 
a  firm  caseated  mass  similar  to  those  in  the  mesenteric 
glands  ;  the  gland  was  very  cedematous. 

Other  glands  in  this  region  were  normal. 

Colic  Glands. — Normal. 

The  lymphatic  glands  in  and  around  the  pancreas 
were  normal  ;  also  the  coeliae  glands. 

Spleen. — II  ozs.  Normal. 

Liver. — In  the  substance  beneath  the  capsule 
there  was  a  minute  yellow  point ;  otherwise  the 
liver  was  perfectly  normal. 

Portal  Glands. — The  cortex  of  one  of  the  portal 
glands  contained  two  caseous  tubercles. 

Kidneys,  Suprarenal  Bodies. — -Normal. 
Thorax  : 

Heart  and  Pericardium. — Normal. 

Lungs. — Parenchyma  spotted  with  petechial 
haemorrhages.  In  the  left  lung,  just  under  the  pleura, 
there  were  two  or  three  little  dark  grey  translucent 
points  (early  tubercles  ?) ;  in  the  right  lung  one  similar 
point  was  seen. 

Thoracic  Glands. — The  bronchial  and  mediastinal 
glands  were  slightly  enlarged,  and  on  section  very 
congested  and  cedematous  ;  no  tubei'cles  were  seen. 

Pleura. — Normal. 

Lumbar  Glands,  Iliac  Glands,  Precrural  Glands,  Popliteal 
Glands,  Gluteal  Glands,  Ischiatic  Glands,  Prescapular 
Glands,  Prepectoral  Glands,  Axillary  Glands  were  free 
from  any  sign  of  tuberculosis. 

At  the  seat  of  inoculation  of  tuberculin  there  was  a 
very  large  tuberculin  swelling  ;  the  subcutaneous  and 
muscular  tissues  were  very  cedematous,  the  cedema 
extending  into  the  dewlap. 

Lejt  Prescapular  Gland. — 2  in.  by  1  in.  by  J  in.,  on 
section  cedematous. 

Right  Prescapular  Gland. — IJ  in.  by  ;";  in.  by  ^  in. 

Microscopical  Examination. 
Smears  from  :  — 

Mesenteric  Gland. — Tubercle  bacilli  fairly  numerous.. 
Intestine. — Tubercle  bacilli  scanty. 
Lung,  Liver. — -No  tubercle  bacilli. 
Portal  Gland. — Two  (?)  tubercle  bacilli. 
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Number  of 
Guincci-pig. 

Weight  in 
^r^ininies. 

^laterial  Injected. 

Euration  of  Life. 

Result. 

1217 

310 

E.  of  Spleen. 

Killed  105  days. 



Healthy. 

1218 

330 

E.  of  Mediastinal  Gland. 

Killed  105  days. 

Healthy, 

1219 

450 

E.  of  Mesenteric  Gland. 

Died  24  days. 

General  Tuberculosis. 

1220 

330 

Peritoneal  Fluid. 

Killed  105  days. 

Healthy. 

CALF  186. 

Fed— Once  with  tuberculous  milk  of  Cow  164. 

Date— July  26th,  1904. 

Amount  of  Milk— 282  cc. 

Number  of  tubercle  baoilli-10,000,000. 

Weight— August  2nd,  1904,  2  cwt.  2  qrs.  17  lbs.  [Age— 7  months.] 
Killed— September  7th.    43  days  after  experiment  began. 


Clinical  History. 
The  calf  remained  in  apparently  good  health  during 
the  experiment. 

Temperature. 

Irregular,  chart  showed  a  series  of  small  rises  ;  the 
highest  point  reached  was  39  "7°  C. 

Weights. 


cwts.  fjrs. 
2  2 


lbs. 
17 


August  2nd,  1904- 
September  7th,  1904     -       -       -        2       3  7 

Gain  in  weight. — 18  lbs. 

Average  iveekli/  increase. — 3 "5  lbs. 

Tuberculin  Test. 

September  oth,  1904.  41  days  after  the  experiment 
began.  Positive,  rise  of  temperature  1°  C.  Good  local 
reaction. 

POST-MORTEM  EXAMINATION. 
Condition.  — Good. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Lymphatic 
Glands,  Retropharyngeal  Lymphatic  Glands,  Parotid  Lytn- 
phatic  Glands,  Cervical  Glands. — Normal. 

Abdomen  : 

The  peritoneal  cavity  contained  a  slight  excess 
of  clear  fluid. 

On  the  peritoneum  covering  the  floor  of  the 
abdomen  there  were  about  a  dozen  hard  pearly 
tubercles,  each  the  size  of  a  pin's  head. 

Omentum. — Normal. 

Small  Intestines. — Two  feet  from  the  pylorus  the 
mucous  membrane  of  the  small  intestine  showed  a 
slightly  raised  area,  5  mm.  across  ;  in  the  centre 
there  was  a  small  ulcer,  the  base  of  which  was  thick- 
ened and  studded  with  opaque  white  foci.  In  the 
early  part  of  the  ileum  a  Peyer's  patch  contained 
a  flattened  caseous  nodule  6  mm.  in  diameter ; 
in  the  centre  there  was  a  small  ulcer,  through  which 
projected  softened  caseous  material ;  the  lym- 
phoid tissue  surrounding  the  nodule  showed 
a  number  of  small  caseous  tubercles  ;  on  the  serous 
surface  opposite  the  nodule  there  was  a  translucent 
pearly  tubercle,  slightly  opaque  in  the  centre. 

A  few  feet  further  along  the  mucous  membrane 
hhowed  a  congested  hemispherical  caseous  nodule, 
iji  the  centre  of  which  there  was  a  minute  ulcer. 


A  similar  nodule  was  seen  in  the  first  part  of  the 
long  Peyer's  patch  ;  near  the  termination  of  this 
patch  there  was  a  small  ulcer  with  a  caseous  base. 

Large  Intestine. — In  the  mucous  membrane  of  the 
colon,  near  the  ileo-coecal  valve,  there  were  two 
ulcers  about  5  mm.  in  diameter  ;  in  the  c£ecum 
there  was  a  similar  but  slightly  larger  ulcer.  The 
bases  of  these  ulcers  were  a  little  thickened,  but 
showed  no  sign  of  caseation. 

Mesenteric  Glands. — A  few  inches  from  the  pylorus 
in  the  mesentery  of  the  duodenum  there  was  a  gland 
the  size  of  a  broad  bean,  which  on  section  showed 
firm  grey  translucent  tissue  studded  with  caseous 
foci ;  the  cut  surface  of  the  gland  showed  numerous 
ha'morrhagic  points. 

Near  the  anterior  end  of  the  mesentery  there  was? 
an  enlarged  gland  measuring  1 J  in.  by  J  in.  by  ^  in.  ; 
on  section  more  than  three-quarters  of  the  gland 
substance  was  seen  to  be  in  a  state  of  early  caseation. 

At  the  junction  of  the  middle  and  posterior  thirds 
of  the  mesentery  there  were  two  enlarged  glands  ; 
one  contained  a  congested  caseating  nodule  1  cm.  in 
diameter ;  the  other  showed  in  the  cortex  large 
caseating  masses  affecting  about  half  the  sub- 
stance, and  scattered  caseous  tubercles. 

Near  the  termination  of  the  mesentery  another 
gland  showed  two  caseating  masses,  each  about  2  by  2 
by  1  cm.,  and  in  a  terminal  gland  there  was  one 
similar  mass.  Both  the  latter  glands  also  contained 
scattered  caseous  tubercles. 

The  caseated  areas  were  not  softened  or  perceptibly 
calcareous,  but  .showed  minute  yellow  opaque  points, 
which  may  have  been  foci  of  beginning  calcification. 

Ileo-Colic  Glands. — One  in  the  angle  between  the 
ileum  and  caecum  was  much  enlarged  and  showed . 
on  section  about  half  the  cortex  caseous ;  in  the  other 
half  of  the  gland  there  were  discrete  tubercles. 

Lying  on  the  colon,  near  the  termination  of  the 
ileum,  there  were  three  glands,  the  largest  the  size  of  a 
small  walnut ;  the  latter  gland  showed  throughout 
the  greater  part  of  the  cortex  firm  pinkish  grey  tissue 
mottled  with  little  hsemorrhagic  points  ;  in  the  more 
normal  parts  of  the  gland  there  were  scattered  caseous 
tubercles.  Of  the  remaining  two  glands  one  was 
normal,  the  other  contained  a  caseating  nodule  1  ^m. 
in  diameter. 

Colic  Glands. — One  mid-colic  gland  was  enlarged  to 
the  size  of  a  thrush's  egg  and  hardened  ;  on  section 
half  the  cortex  was  in  a  state  of  early  caseation,  the 
rest  showing  scattered  miliary  tubercles. 

Other  colic  alands  were  normal. 
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Caiiac  Lymphatic  Glands,  Portal  Lymphatic  Glands, 
Pancreatic  Lymphatic  Glands. — Normal. 
Spleen. — Fifteen  ounces.  Normal. 

Liver. — Just  b?neath  the  cipsuli-,  on  the  p  jsterioi; 
surfac?,  ther'  were  three  minute  piarly  white  points  ; 
on  the  anterior  surface  there  was  a  greyish  white 
translucent  tubercle  the  size  of  a  No.  4  shot 
(inoculated  into  a  guinea-pig),  and  here  and  there 
minute  yellow  specks.  No  tubercles  were  seen  in 
the  depth  of  the  liver  substance. 

Kidneys,  Suprarenal  Bodies. — Normal. 

Tliorax  : 

Heart,  Pericardiinii.  Pleura. — Normal. 

Lungs. — Perfectly  normal  throughout. 

Mediastinal  Glands. — A  mediastinal  gland  above 
the  bifurcation  of  the  trachea  showed  in  the  cortex 
three  small  caseous  tubercles. 

Other  mediastinal  glands  and  tlio  liroiichial  glands 
were  normal. 

Pleura,  Diaphragm. — -Normal. 


Lumbar  Glands,  Iliac  Glands,  Piidir  Glands,  Precrural 
Glands,  Popliteal  Glands,  Gluteal  Glands,  Lschiatic  Glands, 
Prescapular  Glands,  Prepectoral  Glands  and  the  Axillary 
Glands  were  free  from  any  sigii  of  tuberculosis. 

At  the  seat  of  inoculation  of  tuberculin,  on  the  left  side 
of  the  neck,  there  was  a  2)rominent  ccdematous  tumour 
7  in.  by  3  in. 

Left  Prescapular  Gland. — Measure  1  2.V  in.  by  I3-  in. 
by  f  in.  and  on  section  wa?  very  cedematous,  with  cortical 
haemorrhages. 

Right  Prescapular  Gland. — Measured  2  in.  by  1  in.  by  }^ 
in.  and  on  section  w  as  slightly  cedematous. 

Microscopical  Examination. 
Smears  from  : — 

Intestine. — No  tubercle  bacilU. 
Ileo-Colic  Gland. — Numerous  tubercle  bacilli. 
Mediastinal  Gland. — One  (?)  tubercle  bacillus. 
Liver. — No  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig 

Weight  in 
grammes. 

Material  Injected. 

Duration  of 
Life. 

Result. 

1213 

320 

E.  of  Spleen. 

Killed  105  days. 

Spontaneous  Tuberculosis. 

1214 

350 

E.  of  Liver. 

Killed  105  days. 

<_Teneral  Tuberculosis. 

1215 

320 

E.  of  Bronchial  Gland. 

Killed  105  days. 

Healthy. 

1216 

300 

E.  of  Ileo-Colic  Gland. 

Died  28  days. 

General  Tuberculosis. 

CALF  200. 

Fed — Once  with  tuberculous  milk  of  Cuw  164. 

Date— July  14th,  1904. 

Amount  of  Milk— 13-6  ce. 

Number  of  tubercle  bacilli— l,000,(»Ot). 

Weight— July  19th,  1904,  0  cwts.  3  ((rs.  26  lbs.    [Age— 7  weeks.] 
Killed— November  18th,  1904.    127  days  after  the  experiment  began. 


Clinical  History. 
The  calf  remained  in  good  health  during  the  experiment. 

Temperature. 

The  temperature  began  to  rise  on  the  sixth  day ;  on 
the  seventh  it  had  reached  41 '7°  C,  and  on  the  eighth  was 
41 '6°  C. ;  then  it  gradually  fell  and  on  the  thirteenth  day 
was  normal.  Subsequently,  with  the  exception  of  a  sharp 
rise  on  the  nineteenth  day  to  39  "9°  C,  and  a  further  one 
on  the  sixty-first  to  39'8°  C,  the  temperature  remained 
normal  throughout. 

Weights. 

cwt.     qrs.  lbs. 

July  19th,  1904  ...     0         3  26 

November  18th,  1904   -        -       -     2        0  0 

Gain  in  weight. — 1  cwt.  0  qrs.  2  lbs. 

Average  weekly  increase. — 6 '3  lbs. 

Tuberculin  Test. 
November  15th.    124  days  after  the  experiment  began. 
Positive,   rise   of   temperature   1:5°  C.    Ill-defined  local 
Rwelling ;  no  constitutional  disturbance. 


POST-MORTEM  EXAMINATION. 
Condition. — Very  good. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Lymphatic 
Glajids.  Retropharyngeal  Lymphatic  Glands,  Parotid 
Lymphatic  Glands,  Cervical  Lymphatic  Glands. — Normal. 

Abdomen  : 

Ome  nt  u  m ,  Peri  to  ne  urn. — Normal. 
There  was  a  shght  excess  of  serous  fluid  in  the 
peritoneal  cavity. 

Small  Intestine,  Large  Int.cstine. — Norma!  through- 
out. 

Mesenteric  Glands. — The  mesenteric  glands  were 
all  normal  m  size ;  one  about  the  middle  of  the 
mesentery  showed  in  the  cortex  a  translucent  nodule 
3  mm.  in  diameter,  containing  yellow  slightly  gritty 
central  foci.  All  the  other  mesenteric  glands  were 
divided  into  thin  transverse  sections  and  found  to  be 
perfectly  normal  in  appearance. 

Ileo-Colic  Glands,  Colic  Glands,  Gastric  Glands, 
Pancreatic  Glands,  C"liac  Glands,  Portal  Glands. — 
Normal. 

Liver. — Normal  on  the  surface  and  on  section. 
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Spleen  (10  ozs.),  Kidneys. — Normal  on  the  surface 
and  on  section. 

Suprarenal  Bodies,  Gall  Bladder.— ^ovmsA. 
Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — In  the  substance  of  the  right  cephaUc 
lobe,  just  under  the  pleura,  there  was  a  firm 
nodule  1  cm.  in  diameter  ;  this  on  section  was  com- 
posed of  fii-m  grejash  translucent  tissue,  with  a 
minute  central  cavity  containing  soft  purulent 
material. 

There  was  a  similar  but  smaller  nodule  in  the  left 
caudal  lobe.  Both  nodules  were  surrounded  by 
irregular  dark  red  zones  of  consoHdation ;  they  were 
probably  of  a  parasitic  nature. 

No  tubercle  nodules  were  seen. 

The  parenchyma  of  the  lungs  was  mottled  with 
ecchymoses  and  petechial  liEemorrhages. 

Bronchial  Glands,  Mediastinal  Glands.— Wero 
normal  in  size,  but  had  deeply  congested  medulla^. 

The  mediastinal  gland  situated  above  the  bifurca- 
tion of  the  trachea  contained  in  the  cortex  a  nodule 
about  5  mm.  in  diameter  ;  this  nodule  was  opaque 


yellow  and  slightly  gritty  in  the  centre,  translucent 
around  the  margins. 

The  other  mediastinal  and  the  bronchial  glands 
were  free  from  tubercles. 

Various  Lymphatic  Glands  : 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  Pudic, 
Iliac,  Ilio-Sacral,  Lumbar,  Axillary,  Prepectoral. — 
Normal. 

Left  Prescapular. — Was  more  than  twice  the  size 
of  the  right  and  on  section  was  oedematous. 

Both  prescapular  glands  were  free  from  tubercles. 

The  subcutaneous  tisues  at  the  seat  of  inoculation 
of  tuberculin,  on  the  left  side  of  the  neck,  were  moder- 
ately thickened  and  oedematous. 

Testicles.  — Normal . 

Microscopical  Examination. 

Lung  Nodule  (large). — No  tubercle  bacilli 

Mesenteric  Gland  Nodule. — One  beaded  tubercle 
bacillus. 

Mediastinal  Gland  Nodule. — One  tubercle  bacillus  (?). 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1354 

350 

E.  of  Bronchial  Gland 
Nodule. 

Died  47  days. 

General  Tuberculosis. 

1355 

190 

E.  of  Mesenteric  Gland 
Nodule. 

Died  44  days. 

General  Tuberculosis. 

1356 

270 

E.  of  Lung  Nodule  (Small). 

Killed  145  days. 

Healthy. 

CALF  190. 

Fed — Once  with  tuberculous  milk  of  Cow  161. 

Date— July  14th,  1904. 

Amount  of  Milk— 13-6  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

Weight— July  19th,  1904,  2  cwts.  1  qr.  16  lbs.    [Age— 7  months.] 
Killed — November  17th,  1904.    126  days  after  the  experiment  began. 


Clinical  History. 
There  were  no  signs  of  illness  during  the  experiment. 
Temperature. 

The  temperature  was  slightly  raised  during  the  seventh 
week  (maximum  39.8°C.),  and  was  a  httle  irregular,  but 
lower,  during  the  eighth  ;  in  the  tenth  week  there  was 
a  further  period  of  febrile  temperature   for  six  days 
maximum  39. 6°C. ).    Subsequently  it  was  normal. 

Weights. 

The  weight  steadily  increased  week  by  week. 

cwt.   qrs.  lbs. 

July  19th,  1904  ....  2  1  16 
November  17th,  1904    ...        3       1  20 

Gain  in  tveight. — 1  cwt.  0  qr.  4  lbs. 

Average  weekly  increase. — 6.4  lbs. 

Tuberculin  Test. 

November  15th.  124  days  after  the  experiment  began. 
Positive,  rise  of  temperature,  1.5°C.  Ill  defined  local 
swelling.    No  general  disturbance. 


POST-MORTEM  EXAMLNATION. 

Carcass. — In  very  good  condition. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Lym,phatic 
Glands,  Retropharyngeal  Lymphatic  Glands,  Cervical 
Lymphatic  Glands. — -Normal. 

Abdomen  : 

There  was  a  slight  excess  of  serous  fluid  in  the 
peritoneal  cavity. 

Omentum,   Peritoneum. — Normal. 

Small  Intestine. — At  the  anterior  end  of  the  long 
Peyer's  patch  in  the  ileum  there  was  beneath  the 
mucous  membrane  a  firm  nodule  the  size  of  a  small 
pea  ;  it  projected  above  the  surface  and  on  section 
was  grey  translucent  and  homogeneous  throughout. 
With  this  exception  the  small  intestine  was  normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — At  the  junction  of  the  middle 
and  posterior  thirds  of  the  mesentery  a  mesenterie 
gland  presented  a  nodular  enlargement,  H  in.  by  1 
in.  by  S  in.  ;  this  on  section  showed  in  the  centre  a 
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lenticular  mass,  half  an  inch  in  long  diameter,  of 
dense  opaque  greyish  white  caseated  tissue  sur- 
rounded by  a  broad  zone  of  firm  translucent  tissue 
studded  with  pinhead-sized  yellow  calcareous 
tubercles ;  in  another  part  of  the  cortex  of  this  gland 
there  was  a  small  caseo-calcareous  nodule. 

The  other  mesenteric  glands  were  normal  in  size 
and  general  appearance. 

Gastric  Glands,  Ileo-Colic  Glands,  Colic  Glands. — 
Normal. 

Spleen. — 13  ozs.  Normal. 

Liver. — In  the  thin  portions  of  the  left  lobe  there 
were  some  thickened  bile  ducts.    Otherwise  normal. 

Gall  Bladder,  Portal  Glands,  Kidneys,  Suprarenal 
Bodies. — Normal. 

Thorax  : 

Heart. — Beneath  the  endocardium  of  the  right 
ventricle  there  was  a  spherical  fibroid  nodule,  3 
millimetres  in  diameter,  with  a  canary  yellow  central 
focus. 

Per icardium,  Pie u ra. — Normal. 

Lungs. — Normal  in  colour  and  texture.  The 
substance  was  spotted  with  petechial  points  of 
hgemorrhage  ;  there  was  no  sign  of  tubercle. 


Mediastinal  Glands. — Dorsal  and  ventral  medias- 
tinal glands  normal. 

Bronchial  Glands. — Left  bronchial  gland,  not 
enlarged,  showed  in  the  cortex  two  pea-sized 
nodules ;  these  were  translucent  and  contained 
yellow  foci,  slightly  gritty  from  calcification. 

Right  Bronchial  Gland. — Normal. 

Tracheal  GiawcZs.— Normal. 

Various  Lymphatic  Glands  : 

Ischiatic,  Gluteal,  Popliteal,  Precrural,  Pudic,  Iliac, 
Ilio-Sacral,  Lumbar,  Axillarij,  Prepectoral. — Normal. 

At  the  seat  of  inoculation  of  tuberculin,  on  the 
left  side  of  the  neck,  the  subcutaneous  tissues  were 
sUghtly  thickened  and  oedematous. 

The  Left  Prescapular  Gland  wa.s  twice  the  size  of  the 
right ;  on  section  it  was  redematous  and  showed 
petechial  hsemorrhages  in  the  cortex. 

Both  xDrescapular  glands  were  free  from  tubercles. 

Testicles.  — Normal . 

Microscopical  Examination. 

Mesenteric  Gland  Emulsion. — Jloderately  numerous 
tubercle  baciUi. 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1352 

220 

E.  of  Bronchial  Gland  Nodule. 

Died  65  days 

General  Tuberculosis. 

1.353 

220 

E.  of  Mesenteric  Gland. 

Died  .52  days 

CJeneral  Tuberculosis, 

CALF  192. 


Fed— Once  with  an  emulsion  made  from  the  organs  of  Guinea -j^igs  1148  and  1150  inoculated  with  milk  of  Cow  164. 
Date— August  24th,  1904. 

Amount  of  Emulsion— 0  5  cc  (mixed  with  sterile  milk). 
Number  of  tubercle  bacilli— 10,150,000. 

Weight— August  30th,  1904,  1  cwt.  0  qrs.  0  lbs.    [Age— 12|  weeks.] 
Killed — January  4th.  1905.    133  days  after  experiment  began. 


Clinical  History. 
*t  the  time  of  feeding  the  calf  was  noticed  to  have 
diarrhcea.  During  the  week  following  the  animal  became 
very  seedy,  with  rough  coat,  dry  nose  and  increased 
diarrhoea  ;  this  condition  continued  for  several  weeks  : 
the  appetite  was  very  poor,  and  there  was  obvious  loss 
of  flesh  ;  at  one  time  it  was  thought  that  the  animal  was 
going  to  die  ;  after  about  six  weeks,  however,  its  condi- 
tion showed  improvement,  and  in  a  short  time  it  got 
perfectly  well  again. 

Temperature. 

Tlie  temperature  was  raised  during  the  fii'st  two  months, 
but  ovAy  on  one  occasion  rose  above  39-7°C.  ;  during 
the  latter  part  of  the  experiment  the  temperature  was 
normal. 

Weights. 

In  the  first  month  there  was  a  gain  in  weight  of  7  lbs. 
On  October  11th  (6  weeks  after  feeding)  the  weight  of  the 
animal  was  the  same  as  at  the  beginning  of  the  experi- 
ment ;  subsequently  there  was  a  steady  increase  in  weight. 

cwt.  qrs.  lbs. 

August  30th,  1904  ...  1  0  0 
January  4th,  1905        .       -       -  1     2  24 

Gain  in  weight. — 2  qrs.  24  lbs. 

Average  vjeeJcly  increase. — 4 '4  lbs. 


Tuberculin  Test. 

December  16th,  1904.  114  days  after  the  experiment 
began.    Doubtful. — Rise  of  tempera tm*e  0'6°C. 

POST-MORTEM  EXAMINATION. 
Carcase. — In  good  condition. 

Tongue,  Pharynx,  Tonsils,  Pharyngeal  Liimphatic 
Glands,  Submaxillary  Lymphatic  Glands,  Parotid  Lym- 
phatic Glands,  Cervical  Lymphatic  Glands. — Normal. 

Abdomen  : 

Omentum. — Normal. 

Peritoneum. — On  the  floor  of  the  abdomen,  on  the 
left  side,  there  were  three  pearly  white  foci,  the  size 
of  mustard  seeds. 

S^nall  Intestine,  Large  Intestitie. — -Normal. 

Gastric  Glands,  Mesenteric  Glands,  Ileo-Colic  Glands, 
Colic  Glands. — Normal  in  size  and  appearance. 

Spleen. — Weighed  9  ozs.  Capsule  very  wrinkled 
and  thickened  ;  pidp  dark  red  and  firm  ;  no  tubercles 
seen. 

Lu'er.— Scattered  throughout  the  substance  were 
numerous  minute  yellow  foci  (fatty  ?). 
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Portal  Glands,  Kidneys,  Suprarenal  Bodies. — 
Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura,  Larynx,  Trachea. — 
Normal. 

Lungs. — With  the  exception  of  some  carnified 
lobules  in  the  anterior  lobes  the  hmgs  were  perfectly 
normal. 

Mediastinal  Glands,  Bronchial  Glands. — Normal. 
Coeliac  Glands,  Lumhar  Glands,  Iliac  Glands,  Precrural 
Glands,  Popliteal  Glands,  Gluteal  Glands,  Ischiatic  Glands, 


Prescapular  Glands,  Prepectoral  Glands,  Axillary  Glands. 
— Normal. 

A  Guinea  Pig  No.  1407  inoculated  intraperitoneally 
with  an  emulsion  made  from  the  liver,  and  killed  in  98 
days,  showed  numerous  tubercles  in  the  lungs,  extensive 
caseation  of  the  bronchial  glands,  discrete  tubercles 
in  the  spleen,  a  few  necrotic  patches  in  the  liver,  caseation 
of  the  portal  and  coeliac  glands  and  no  tuberculosis  of 
the  omentum  or  peritoneum.  The  distribution  of  the 
disease  in  the  animal  was  unusual  and  suggested  that 
the  tuberculosis  Iiad  been  set  up  by  bacilh  which  had  been 
inhaled. 


CALF  182. 

Fed— Once  with  an  emulsion  made  from  the  organs  of  Guinea-pigs,  1  US  and  1 150  inoculated  with  milk  of  Cow  164. 
Date— August  23rd,  1C04. 

Amount  of  Emulsion— 0-5  cc.  (mixed  with  sterile  milk). 
Number  of  tubercle  bacilli— 10,150,000. 

Weight— August  30th.  2  cwts. '3  qrs.  1  lb.    [Age — 7  months.] 
Killed — January  5th,  1905.    135  days  after  experiment  began. 


Clinical  History. 
The  calf  remained  well  during  the  experiment. 

Temperature. 

With  the  exception  of  two  or  three  slight  rises  in  the 
latter  part  of  the  experiment  (maximum  39 '5°  C),  re- 
mained normal  throughout. 

Weights. 

In  the  first  fortnight  the  animal  gained  27  lbs.;  then 

for  a  fortnight  the  weight  was  stationary ;  subsequently 
there  was  a  steady  increase  in  weight. 

cwt.  qrs.  lbs. 

August  30th,  1904  -  -  -  2  3  1 
January  5th,  1905     -       -       -     3,3  21 

Gain  in  weight. — 1  cwt.  20  lbs. 

Average  weekly  increase. — 7 "3  lbs. 

Tuberculin  Test. 

December  16th,  115  days  after  the  experiment  began. 
Positive,  rise  of  temperature  1'6°C. 

POST-MORTEJI  EXAMINATION. 
Carcass. — In  very  good  condition. 

Tongue,  Tonsils,  Pharyngeal  Mucous  Membrane, 
Submaxillary  Lymphatic  Glands,  Retropharyngeal  Lym- 
phatic Glands,  Parotid  Lymphatic  Glands,  Cervical  Lym- 
phatic Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Intestines. — About  the  middle  of  the  small  intestine 
a  Peyer's  patch  showed  eight  eminences.  One  wa.s 
considerably  raised  above  tlie  surface  and  measured 
1-5  by  1  cm.;  in  the  centre  there  was  a  puckered 
ulcer,  and  on  section  a  few  minute  calcareous  grains. 
The  other  seven  were  only  slightly  raised  above  the 
surface  and  showed  minute  central  depressions  ;  on 
section  they  showed  in  their  centres  firm  translucent 
tissue  containing  here  and  there  opac^ue  foci.  On  the 
peritoneal  surface  of  this  patch  there  were  three  or 
four  minute  transparent  tubercles.  Between  this 
patch  and  the  terminal  patch  two  Peyer's  patches 
each  showed  a  firm  translucent  nodule,  the  size 
of  a  spht  pea,  over  which  the  mucous  membrane  was 
intact ;  in  the  centre  of  one  of  these  nodules  there 
was  a  minute  yellow  point.  Under  the  mucous 
membrane,  remote  from  any  lymphoid  patch,  there 
was  a  pea-sized  nodule,  grey  and  homogeneous 
throughout. 

In  the  long  Peyer's  patch  there  were  four  star- 
shaped  ulcers,  situated  in  the  centre  of  flattened 
eminences,  which  ranged  in  size  from  5  to  10  mm. 
in  diameter ;  section  showed  in  each  a  softened 


caseous  focus   underneath   the  ulcer.    This  patch 
showed  besides  two  small  grey  homogeneous  nodules, 
over  which  the  mucous  membrane  was  intact. 
Large  intestine  normal. 

Mesenteric  Glands. — The  glands  in  the  anterior 
part  of  the  mesentery  were  normal.  In  the  middle 
of  the  mesentery  there  was  a  greatly  enlarged  and 
hardened  gland  measuring  2  in.  by  1|  in.  by  1  in., 
which  on  section  showed  a  large  dense  caseous  mass, 
gritty  around  the  margins,  surrounded  by  translucent 
fibroid  tissue  closely  beset  with  yellow  calcareous 
foci ;  the  capsule  of  the  gland  was  thickened.  On 
the  opposite  side  of  the  mesentery  a  gland  con- 
tained a  calcareous  nodule,  the  size  of  a  bean. 

At  the  termination  of  the  mesentery  there  were 
two  enlarged  glands,  one  the  size  of  a  small  hen' s  egg, 
the  other  a  little  smaller,  which  on  section  closely 
resembled  the  gland  first  described. 

The  glands  in  the  intermediate  part  of  the  mesen- 
tery contained  three  calcareo-caseous  nodules,  the 
largest  1;^  in.  by  IJ  in.  by  |-  in.,  the  smallest  the  size 
of  a  marble  ;  there  were  al-io  a  small  group  of  cal- 
careous tubercles  and  a  single  isolated  tubercle. 

Ileo-Colic  Glands,  Colic  Glands,  Pancreatic  Glands, 
Coeliac  Glands. — -Normal. 
Spleen, — 15  ozs.  Normal. 

Liver. — In  the  depth  of  the  liver  substance  there 
was  a  translucent  grey  nodule,  2  millimetres  in 
diameter,  with  a  calcareous  grain  in  the  centre. 

Portal  Glands. — One  showed  in  the  cortex  a  cal- 
cified tubercle  the  size  of  a  millet  seed  ;  the  rest  were 
normal. 

Kidneys,  Suprarenal  Bodies, — Normal. 
Thorax : 

Heart,  Pericardium,  Pleura,  Lungs,  Mediastinal 
Glands,  Bronchial  Glands, — Normal. 

Renal  Glands,  Lumbar  Glands,  Iliac  Glands,  Precrurat 
Glands,  Popliteal  Glands,  Gluieal  Glands,  Ischiatic  Glands, 
Pudic  Glands,  Prescapular  Glands,  Prepectoral  Glands,. 
Axillary  Glands,  Mammary  Gland. — Normal. 

Microscopical  Examination. 

Intestine  (Smear  from  one  of  the  ulcerated  nodules  in 
the  long  Peyer's'patch). — Three  tubercle  bacilli. 

Mesenteric  Gland  Emulsion. — Numerous  tubercle- 
bacilli. 

1  r,i    J  \  No  tubercle  bacilli. 
Portal  Gland  ) 

A  Guinea-pig,  inoculated  intraperitoneally  with  an 
emulsion  made  from  a  tuberculous  mesenteric  gland,  died 
in  44  days  of  general  tuberculosis. 
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GOAT 

Age — 10 J  weeks. 

Fed — Once  with  tulx;rculous  milk  of  Cow  IC-t. 

Date— July  16th.  1904. 

Amount  of  Milk— 23  -8  ec. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— August  29th,  1904. 

Duration  of  Experiment — i4  days. 

Clinical  History. 
The  animal  showed  no  signs  of  illness  during  experi- 
ment. 

Weights. 

cwt.  qrs.  lbs. 

July  19th,  1904  -  -  -  -  0  0  27 
August  29th,  1904     -       -       -       -    0       0  33 

Gain  in  Weight. — 6  lbs. 

Average  weekli/  increase. — 1  lb. 

Temperature. 

The  temperature  rose  to  40°C.  two  days  before  the 
tuberculin  test ;  previously  it  had  varied  between  38-5 
and  39.4°C. 

Tuherculin  Test. 
August  24th,   1904.    41  days  after  the  experiment 
began.    Rise  of  temperature  0.3°C.    Temperature  high 
-before  the  test.    Slight  local  cedema. 

POST-MORTEM  EXAMINATIONS. 
Condition. — Poor. 

Tongue,  Tonsils,  Pharynx.  Submaxillary  Glands,  Pharyn- 
geal Glands.  Cervical  Glands. — Normal. 

There  was  no  ojdema  at  the  seat  of  inoculation  of 
tuberculin,  but  the  prescapular  gland  on  this  side  was 
slightly  larger  than  the  one  on  the  opposite  side,  and 
on  section  was  (edematous  and  congested. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Intestines. — The  mucous  membrane  of  the  small 
intestine  throughout  its  whole  length  showed  numer- 
ous milky  white  patches,  the  largest  about  5  mm. 
in  diameter.    These  patches  were  slightly  raised 
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above  the  surface  and  penetrated  the  epithelial 
layer  ;  they  were  soft  and  could  be  readily  scraped 
away  with  the  point  of  a  knife.  They  were 
very  numerous  in  the  duodenum,  less  so  in  the 
jejunum,  and  were  only  seen  here  and  there  in  the 
ileum. 

A  smear  showed  large  oval  spores  which  resisted 
decolourising  after  staining  with  carbol  fuchsin. 
The  intestines  showed  no  sign  of  tuberculosis. 

Mesenteric  Glands. — A  gland  in  the  anterior  part 
of  the  mesentery  sliowed  in  the  cortex  a  small  area 
of  induralJon  studded  with  early  caseous  foci. 
(Tubercle  bacilli  found.) 

Other  mesenteric  glands  were  normal. 

Spleen,  Liver,  Kidneys,  Suprarenal  Bodies. — 
Normal. 

Thorax  : 

Heart,  Pericardium.  Pleura. — Normal. 

Lungs. — In  the  right  caudal  lobe,  just  beneath  the 
pleura,  there  was  a  dark  grey  translucent  tubercle 
the  size  of  a  pin's  head,  resembling  those  seen  in  the 
lung  of  Goat  12.  (A  smear  showed  no  tubercle 
bacilli.)    Lungs  otherwise  normal. 

TJioracic  Glands. — Normal. 

All  superficial  lymphatic  glands  free  from  tuber- 
culosis. 

Microscopical  Examination. 
Smears  jrom  : — 

Mesenteric  GiaTwf.— Numerous  tubercle  bacilli. 
Lung. — No  tubercle  bacilli. 

Giiinea-Pigs  Inoculated. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  spleen  remained  healthy  after  a  period  of  61  days. 


GOAT  12. 


Age — 1  year  10 J  weeks. 

Fed— Once  vnth  tuberculous  milk  of  Cow  164. 

Date— July  16th,  1904. 

Amount  of  Milk— 23-8  ec. 

Number  of  tubercle  bacilli -1,000,000. 

Killed— August  29th,  1904. 

Duration  of  Experiment -44  days. 

Clinical  History. 
The  animal  remained  in  good  health  throughout  the 
experiment. 

Weights. 

qrs.  lbs. 

July  19th,  1904    2  7 

August  29th.  1904    2  18 

Gain  in  weight. — 11  lbs. 

Average  weekly  increase. — 1"83  lbs. 

Temperature. 

The  temperature  remained  practically  norma!  tnrough- 
out. 


Tuberculin  Test. 

August  24th,  1904. — 39  days  after  the  experiment 
began.  Rise  of  temjierature  0.4°C.  Very  slight  local 
thickening. 

POST-MORTEM  EXAMINATION. 

Condition. — -Good. 

Tongue,  Pharynx,  Larynx,  Submaxillary  Glands, 
Pharyngeal  Glands,  Cervical  Glands. — Normal. 

There  was  no  oedema  at  the  site  of  inoculation,  but  the 
neighbouring  prescapular  gland  was  slightly  larger  than 
normal  and  somewhat  cedematous. 
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Omentum,  Peritoneum,  Intestines,  Abdominal  Lymphatic 
Glands,  Spleen,  Kidneys,  Suprarenal  Bodies. — Were  all 
perfectly  healthy. 

Liver. — Near  the  margin  of  the  liver  there  was  a  hard 
spherical  yellow  body,  the  size  of  a  pin's  head,  dry  and 
gritty  when  crushed  between  glass  plates  ;  no  tubercle 
baciUi  were  found  in  a  smear  (biliary  concretion  ?). 

Lungs. — In  the  posterior  parts  of  the  caudal  lobes, 
seen  beneath  the  pleura  as  well  as  in  the  substance,  there 
were  numerous  minute  dark  grey  translucent  foci, 
resembling  early  tubercles  ;  at  the  extreme  margins  one 


GUINEA-PIGS  INOCULATED. 


Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

R'-suIt. 

1204 

390 

E.  of  Spleen 

Killed  95  days 

Healthy. 

1205 

470 

E.  of  Lung 

Killed  95  days 

Healthy. 

1206 

500 

E.  of  Mesenteric  Gland 

Killed  95  days 

Healthy. 

or  two  larger  semi-translucent  nodules  were  seen  ;  these 
showed  no  sign  of  central  necrosis. 

No  parasites  were  found  in  the  bronchi. 

Thoracic  Lymphatic  Glands,  Heart,  Pleura,  Superficial 
Lymphatic  Glands. — Normal. 

Microscopical  Examination. 
Smears  from : — 

Liver   |        tubercle  bacilli. 
Lung  J 


GOAT  18. 

Age— 11  weeks. 

Fed — Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs,  1148  and  1150,  inoculated 
•with  milk  of  Cow  164. 

Date— August  23rd,  190L 

Amount  of  Emulsion— 0-5  cc. 

Number  of  tubercle  bacilli— 10-15  million  (mixed  with  sterilised  milk  and  given  with  a  pipette). 


Killed— October  7th,  1904. 
Duration  of  Experiment— 45  days. 

Clinical  History. 
Animal  remained  in  good  health  throughout  the  experi.. 
ment. 

Weights. 

qrs.  lbs. 

August  30th,  1904    1  18 

October  7th,  1904    1  13 

Loss  of  weight. — 5  lbs. 

Temperature. 

Somewhat  irregular :  highest  point  reached  39-5°C. 
on  the  thirty-second  day. 

Tuberculin  Test. 

October  4th,  1904.  43  days  after  the  experiment 
began.  Eise  of  temperature  1-5°C.  Ill-defined  local 
swelhng.    No  general  disturbance. 

POST-MORTEM  EXAMINATION. 

Condition. — Moderate. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Glands, 
Pharyngeal  Glands,  Cervical  Glands. — ^Normal. 

Abdomen : 

Omentum,  Peritoneum. — Normal. 

Small  Intestines. — -The  mucous  membrane  of  the 
duodenum  showed  numerous  Little  milky  white 
patches ;  these  were  easily  scraped  away  with  a 
knife  and  appeared  to  be  confined  to  the  epithelial  layer 
(a  smear  preparation  was  made,  but  none  of  the  large 
spores  seen  in  similar  patches  in  other  goats'  intestines 
could  be  found) ;  one  or  two  similar  patches  were  seen 
in  various  parts  of  the  ileum. 

There  was  no  ulceration  or  sign  of  tuberculosis. 


Large  Intestine,  Ileo-Golic  Glands,  Colic  Glands.— 
Normal. 

In  the  loose  tissues  between  the  stomach  and  the 
left  pillar  of  the  diaphragm  there  was  a  slightly 
enlarged  gland  (gastric  ?),  which  on  section  showed 
in  the  cortex  an  oval  nodule,  8  mm.,  in  long  dia- 
meter ;  the  central  part  of  the  nodule  was  com- 
posed of  pinkish -yellow  tissue  containing  minute 
opaque  yellow  points,  the  marginal  of  translucent 
grey  tissue. 

Liver,  Portal  Glands,  Spleen. — Normal. 

Kidneys. — The  left  showed  in  the  cortex  three  or  four 
minute  pale  whitish  specks  (smear  preparations  showed 
no  tubercle  bacilli).    The  right  was  normal. 

Suprarenal  Bodies,  Lumbar  Glands,  Iliac  Glands, 
Precrural  Glands. — Normal. 

Thorax  : 

Lungs,  Bronchial  Glands,  Mediastinal  Glands. — 
Normal. 

Heart,  Pleura. — Normal. 
The  tissues  at  the  seat  of  inoculation  of  tuberculin  on 
the  right  side  of  the  neck  were  infiltrated  with  oedema 
fluid. 

Right  Prescapular  Gland. — Was  about  twice  the  size 
of  the  left  and  on  section  was  very  oedematous,  showing 
minute  hsemorrhagic  points  in  the  cortex. 

Left  Prescapular  Gland,  Prepectoral  Glands. — Normal 

Microscopical  Examination. 

A  smear  from  the  tuberculous  gland  showed  numerous 
tubercle  bacilli,  short,  straight,  and  well  stained. 
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GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1304 

290 

E.  of  Spleen 

Killed  76  days 

Spontaneous  Tuberculosis. 

1305 

340 

E.  of  Gastric  Gland 

Died  28  days 

General  Tuberculosis. 

GOAT  26. 


Age— Adult. 


Fed— Once  with  an  emulsion  made  from  the  tuberculous;  organs  of  Guinea-pigs  1148  and  1150,  inoculated  with 
milk  of  Cow  164. 

Date-August  23rd,  1904. 

Amount  of  Emulsion— 0  5  cc. 

Number  of  tubercle  bacilli — lO-lS  million  (mixed  with  sterilisetl  milk  and  given  with  a  pipette). 
Killed— October  7th,  1904. 
Duration  of  Experiment— 45  days. 

Clinical  History. 
There  were  no  signs  of  illness  during  the  experiment. 

Weight. 


With  the  exception  of  the  above,  the  intestines  were 
normal. 


August  30th.  1904 
October  4th.  1904 


qrs. 
3 
3 


lbs. 
7 
12 


Gain  in  weight. — 5  lbs. 

Average  ireekh/  increase. — 83  lbs. 

Temperature. 

The  temperature  remained  practically  normal  through- 
out.   Highest  point  39-3°  C. 

Tttbercidin  Test. 

October  4th,  1904.  42  days  after  the  exi^eriment 
began.  Rise  of  temperature  1  ■  6°  C.  Ill-defined  tender, 
hot,  edematous  local  swelling.  Prescapular  gland, 
enlarged  and  tender.    No  constitutional  disturbance. 

POST-MORTEM  EXAMINATION. 

C'ond  ition. — Good. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum.,  Peri  tone  n  m..  — Normal. 

Small  Intestines. — The  mucous  membrane  sliowed 
at  intervals  throughout  the  whole  length  small  milky 
white  patches,  and  also  numerous  little  rounded 
elevations  the  size  of  a  pin's  head  ;  the  latter  were  felt 
as  hard  bodies  on  passing  the  finger  over  the  surface : 
superficially  they  had  a  whitish  appearance :  a 
smear  made  from  one  of  them  showed  several  large 
oval  spores,  which  resisted  decolorisation  after 
staining  with  carbol  fiichsin. 


Mesenteric  Glands,  Ileo-Colic  Glands,  Colic  Glands. 
— Normal. 

A  gland  situated  in  the  loose  tissues  between  the 
stomach  and  the  left  pillar  of  the  diaj)hragm  ( ?  gastric), 
the  size  of  a  large  pea,  showed  on  section  firm  grey 
translucent  tissue  penetrated  with  a  greyish  yellow 
network. 

Liver,  Portal  Glands,  Spleen,  Kidneys,  Suprarenal 
Bodies. — Normal. 

Lumbar  Glands,  Iliac  Glands,  Precrural  Glands. — 
Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — In  the  left  posterior  lobe,  just  under  the 
pleura,  there  were  two  firm  translucent  nodules  about 
2  mm.  in  diameter  :  on  section  they  were  homo- 
geneous throughout. 

(One  of  these  nodules  was  crushed  and  stained 
with  carbol  fuchsin ;  microscopically  numerous 
small  worm-like  embryos  were  seen,  but  no  tubercle 
bacilli.) 

The  rest  of  the  lung  was  normal. 

Bronchial  Glands,  MediaMinal  Glands. — Normal. 

The  tissues  at  the  seat  of  inoculation  of  tuberculin, 
on  the  right  side  of  the  neck,  were  cedematous  and  con- 
gested ;  the  prescapular  gland  on  the  same  side  was 
much  enlarged  cedematous  and  ha?morrhagic  in  the 
cortex. 

Right  Prescapular  Gland,  Right  Prepectoral  Gla^.n. — 
Normal. 

Microscopical  Examination. 
A  smear  from  the  gastric  gland  showed  numerous 
tubercle  bacilli. 


GUINEA-PIGS  INOC!ULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea  Pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1306 

250 

E. of  Lung 

Killed  76  days 

Healthy. 

1307 

190 

E.  of  Spleen 

.Killed  76  days 

Healthy. 

1308 

250 

E.  of  Cceliac  Gland 

Died  30  days 

General  Tuberculosis. 

4  A  2 
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GOAT  14, 

Age— 10^^  weeks. 

Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  16th,  1904. 

Amount  of  Milk— 23-8  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

Xilled— November  23rd,  1904. 

Duration  of  Experiment— 130  days. 


Clinical  History. 
The  animal  remained  in  apparent  good  health  during 
the  experiment. 

Weights. 

In  the  first  week  there  was  a  gain  of  7  lbs.  ;  then 
for  four  weeks  the  weight  was  practically  stationary ; 
on  August  30th  there  was  a  fall  to  the  original  weight 
(about  this  time  the  temperature  rose) ;  subsequently 
there  was  a  steady  increase  in  weight. 

qrs.  lbs 

July  19th,  1904    1  0 

November  23rd,  1904    1  15 

Gain  in  weight. — 15  lbs. 

Average  weekly  increase. — '83  lbs. 

Temperature. 

Rose  on  the  43rd  day  (August  29th)  and  was  high  for 
3  days,  maximum  40'7°C. ;  during  the  remainder  of  the 
experiment  it  was  practically  normal. 

Tvberculin  Test. 

November  15th,  1904.  119  days  after  the  experiment 
began.  Positive.  Rise  of  temperature  1-1°C.  Hi-defined 
tender  local  sweUing.    No  general  disturbance. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Lymphatic 
Glands,  Pharyngeal  Lymphatic  Glands,  Cervical  Lym- 
phatic Glands,  Thyroid  Body. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Small  Intestine,  Large  Intestine. — Normal  through- 
out. 

Gastric  Glands. — One  contained  a  yeUow  gritty 
tubercle,  the  size  of  a  pin's  head ;  the  rest  were 
normal. 

Mesenteric  Glands. — A  gland  situated  about  the 
middle  of  the  mesentery  showed  a  locaUsed  enlarge- 
ment three  quarters  of  an  inch  in  diameter ;  on 
section  the  cortex  of  the  gland  at  this  part  was 
entirely  replaced  by  pinkish  yellow  caseous  masses, 
which  here  and  there  were  beginning  to  soften  at 


the  margins ;  the  cut  surfaces  of  the  masses  showed 
scattered  opaque  yellow  streaks  and  foci,  which  were 
Just  perceptibly  gritty. 

Other  mesenteric  glands  were  normal. 

lleo-Golic  Glands,  Colic  Glands.— Norma,}. 

Liver. — Embedded  in  the  substance  of  the  liver, 
just  beneath  the  capsule,  there  was  a  tubercle, 
the  size  of  a  wheat  grain  ;  this  had  a  pearly  white 
capsule  and  a  softened  caseous  centre.  In  the 
depth  of  the  liver  substance  there  was  a  soft  caseous 
tubercle  the  size  of  a  No.  4  shot. 

Portal  Glands. — One  portal  gland  contained  a 
yellow  highly  calcareous  tubercle,  the  size  of  a  pin's 
head.    Three  others  were  normal. 

Spleen,  Kidneys,  Suprarenal  Bodies. — Normal. 

Thorax : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — The  left  lung  contained  nine  or  ten 
tubercles,  ranging  in  size  from  a  pin's  head  to  a 
millet  seed :  these  had  translucent  margins  and 
yellow  very  gritty  centres ;  they  were  situated 
chiefly  on  the  surface,  just  under  the  pleura. 

In  the  right  lung  there  were  similar  tubercles, 
but  not  so  numerous. 

Bronchial  Glands. — Normal. 

Mediastinal  Glands. — The  long  caudal  mediastinal 
gland,  not  enlarged,  contained  a  yellow  calcified 
tubercle,  the  size  of  a  mustard  seed. 

Testicles.  — Normal. 

Pudic  Glands,  Popliteal  Glands,  Precrural  Glands,  Iliac 
Glands,  Lumbar  Glands,  Axillary  Glands,  Prescapndar 
Glands,  Prepectoral  Glands. — Normal. 

Microscopical  Examination. 

Smears  from  : — 

Mesenteric  Gland. — Fairly  numerous  tubercle 
bacilli. 

Portal  Gland. — Three  tubercle  bacilli. 
Gastric  Gland. — No  tubercle  bacilli. 
Mediastinal  Gland. — No  tubercle  bacilli. 
Liver. — No  tubercle  bacilli. 
Lung. — No  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 
Inteapeeitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1,362 
1,363 

290 
400 

E.  of  Mesenteric  Gland 
E.  of  Lung 

Died  77  days 
Died  56  days 

General  Tuberculosis. 
General  Tuberculosis. 
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GOAT  2?. 

Age — Adult. 

-Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  IGth,  1904. 

Amount  of  Milk— 23-8  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

Killed— November  22001,  1904. 

Duration  of  Experiment— 129  days. 

Clinical  Histonj. 
There  were  no  s-igns  of  ill -health  during  the  experiment 

Weights. 


qrs. 

lbs. 

2 

21) 

3 

4 

2 

2B 

3 

7 

July  19th.  1904  .... 
August  30th,  1904     -       -       -  ■ 
September  13th,  1904         -  - 
November  22nd.  1904 
Gain  on  initial  weight. — 15  lbs. 

Temferature. 

There  was  a  sharp  rise  to  40-6'C.  on  the  third  day; 
with  this  exception  the  temperature  was  normal  through- 
out. 

Tuberculin  Test. 

November  15th,  1904,  122  days  after  the  experiment 
began.  Rise  of  temperature  i-8°C.  (Max.  40-8°.  21 
hours  after  injection).  Ill-defined  tender  local  swelling  ; 
no  constitutional  disturbance. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Lymphatic 
Glands,  Cervical  Lymphatic  Glands. — Normal. 

Left  Retropharyngeal  Gland. — Contained  in  the  cortex 
a  caseous  nodule,  6  mm.  in  diameter,  surrounded  by 
a  translucent  fibroid  capsule.  On  section  the  caseous 
mass  was  opaque  yellow  and  slightly  gritty  in  the  centre, 
yellowish  white  and  somewhat  translucent  around  the 
margins.  It  could  be  easily  shelled  out  from  the  gland 
substance,  but  was  not  softened. 

Eight  Retropharyngeal  Gland,  Thyroid  Body. — Normal. 

Abdomen  : 

Omentum,  Peritoneum.— 'Normal. 

Small  Intestine. — Beneath  the  mucous  membrane 
of  the  small  intestine  there  was  a  number  of  hard 
translucent  bodies,  the  size  of  mustard  seeds  ;  some 
of  these  were  seen  to  have  a  minute  dark  spot  in  the 
centre.    There  was  no  sign  of  ulceration. 

Large  Intestine,  Gastric  Glands,  Mesenteric  Glands, 
Ileo-Colic  Glands,  Colic  Glands. — Normal. 

Spleen. — Normal  on  the  surface  and  on  section. 


Liver. — In  the  substance  of  the  left  lobe,  just 
under  the  capsule,  there  were  two  irregular  nodules 
2  and  3  mm.  in  diameter  respectively ;  they 
consisted  of  fibrous  tissue  and  showed  in  the  centre 
soft  yellow  foci.  Besides  these  there  were  a  few 
translucent  spherical  bodies,  the  size  of  mustard 
seeds.  (3n  the  concave  surface  of  the  left  lobe  there 
were  about  a  dozen  similar  bodies.  Nothing  abnor- 
mal was  seen  on  section. 

Gall  Bladder,  Portal  Glands,  Kidneys,  Suprarenal 
Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

The  Lungs  contained  numerous  hard  grey  bodies 
ranging  in  size  from  a  mustard  seed  to  a  millet  seed. 
They  occurred  chiefly  in  the  caudal  lobes  and  were 
found  in  the  depth  of  the  lung  as  well  as  on  the 
surface.  In  three  places  in  the  caudal  lobes,  neai 
the  dorsal  surfaces,  they  were  closely  aggregated 
together,  forming  small  semi-solid  areas.  One  or 
two  of  the  tubercles  were  slightly  opaque  in  the 
centre  ;  others  showed  minute  dark  points  and  so 
resembled  the  bodies  seen  beneath  the  mucous 
membrane  of  the  small  intestine. 

No  parasites  were  seen  in  the  bronchi. 

Mediastinal  Glands. — The  caudal  mediastinal  gland 
showed  in  the  cortex  three  or  four  yellow  softened 
tubercles,  the  size  of  pins'  heads,  appreciably  gritty 
from  calcification. 

Bronchial  Glands. — Left  bronchial  gland  contained 
three  similar  foci.    Right  bronchial  gland  normal. 

Uterus,  Fallopian  Tubes,  Ovaries. — Normal. 

Mammary  Gland. — Gland  tissue  normal.  Milk  sinuses 
filled  with  turbid  serous  fluid. 
Various  Lymphatic  Glands  : 

Supramammary,  Precrural,  Popliteal,  Axillary, 
Prepectoral,  Cervical. — Normal. 

Prescapular  Glands. — Both  were  a  httle  larger 
than  normal  and  on  section  congested  (recent 
tuberculin  test). 

The  subcutaneous  tissues  at  the  seat  of  inoculation 
of  tuberculin  were  shghtly  thickened  cedematous 
and  congested. 

Microsc apical  E.va m inat io n. 
Lung  Tubercle. — No  tubercle  bacilli. 
Left  Bronchial  Gland. — One  tubercle  baciUus. 
Left  Pharyngeal  Gland. — Moderately  numerous  tubercle 
bacilli. 


GUINEA-PIGS  INOCULATED. 
Inteapeeitoneal  Inoculatioxs. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1359 

350 

E.  of  Liver  Nodule 

Killed  77  days 

General  Tuberculosis. 

13f!0 

380 

E.  of  Lung  (semi-^-olid  patch) 

Killed  77  days 

i/ieneral  Tuberculosis. 

1366 

420 

E.    of    Caudal  Mediastinal 
Gland  (3  foci) 

Killed  77  days 

General  Tuberculosis. 
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GOAT  20. 

Age— About  2 J  months. 

Fed-Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  and  1150  inoculated  with 
millt  of  C  ow  164. 

Date— August  24th,  1904. 

AmountofEmulsion— 0-5  CO. 

Number  of  tubercle  bacilli- 10-li  million  (the  emulsion  was  mixed  with  sterilised  milk  and  given  with  a  pipette). 
Killed— January  3rd,  1905. 
Duration  of  Experiment— 132  days. 


Clinical  History. 

The  animal  became  seedy  about  two  months  after 
feeding  ;  she  continued  ill  looking  and  m  spite  of  the 
appetite  being  moderately  good  did  not  grow :  during  the 
last  week  she  got  much  worse  and  would  probably  have 
died  naturally  in  a  week  or  two. 

Weights. 


qrs. 

lbs. 

August  30th,  1904 

-  0 

21 

November  8th,  1904 

-  1 

2 

December  7th,  1904 

-  1 

4 

January  3rd,  1905 

-  0 

27 

Gain  in  weight  dxiring  experiment. — 6  lbs. 


Temperature. 

Becam.e  slightly  irregular  during  the  seventh  to  the 
eleventh  weeks,  showing  occasional  short  rises  (Max. 
39 '7°  C)  ;  during  the  remainder  of  the  experiment  the 
temperature  was  almost  continuously  raised,  but  never 
rose  higher  than  39-9"  C. 

Tuberculin  Test. 
December  16th,  1904.    114  days  after  the  experiment 
began.    Positive.    Rise  of  temperature  1  '2°  C. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  poor  condition. 
Tongue,  Pharynx. — Normal. 

Tonsils. — Left  tonsil  was  enlarged  and  indurated  ;  the 
orifice  was  dilated  and  the  mucous  membrane  lining  the 
greater  part  of  the  interior  was  ulcerated  ;  the  ulcers  were 
irregular,  the  floors  being  covered  with  whitish  discharge  ; 
the  substance  of  the  tonsil  was  dense  and  fibroid  and 
showed  a  few  opaque  whitish  foci. 

The  right  tonsil  was  in  a  similar  condition,  but  not  so 
enlarged. 

Submaxillary  Glands. — Right  submaxillary  gland  con- 
tained a  cheesy  slightly  gritty  focus,  2  mm.  in  diameter. 

The  left  was  somewhat  indurated  at  one  extremity 
and  showed  when  cut  into  some  firm  yellow  streaks. 

Parotid  Glands. — The  left  parotid  gland  resembled  the 
latter  ;  the  right  parotid  appeared  normal. 

Pharyngeal  Glands. — On  the  left  side  there  were  two : 
one  the  size  of  a  swallow's  egg,  the  other  that  of  a  filbert; 
the  small  one  on  section  consisted  throughout  of  dense 
translucent  fibroid  tissue,  showing  at  one  extremity  a 
delicate  tracery  of  fine  yellow  lines:  the  large  gland 
resembled  the  small  one.  but  showed  also  an  irregular 
cavity  filled  with  caseo-pus. 

On  the  nght  side  there  was  a  gland  the  size  of  a  pigeon's 
egg,  which  on  section  was  seen  to  be  entirely  converted 
into  a  cheesy  caseous  pulp  ;  the  caseous  mass  was  sur- 
rounded by  a  thick  fibrous  wall,  the  internal  surface  of 
which  was  smooth.  Attached  to  the  capsule  was  a  small 
indurated  gland  beset  with  opaque  yellow  foci  and  streaks. 

Cervical  Glands. — Right  upper  ceiTical  contained  a  firm 
caseating  nodule,  1  cm.  in  diameter. 

Left  upper  cervical  resembled  the  left  submaxillary. 

Two  midcervical  glands  on  the  right  side,  the  size  of 
broad  beans,  were  indurated  and  showed  on  section 
numerous  yellow  streaks  in  a  firm  translucent  matrix  ; 
the  left  mid  cervical  glands  were  not  affected. 


Just  in  front  of  the  anterior  opening  of  the  thorax, 
under  the  trachea,  there  was  a  large  egg-shaped  gland 
one  and  a  half  inches  in  length.  On  section  it  showed  a 
congested  caseating  mass,  gritty  from  calcification, 
occupying  about  half  the  substance. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Stomach. — The  mucous  membrane  along  the  lesser 
curvature,  near  the  oesophageal  opening,  showed  an 
oval  ulcer  8  millimetres  in  greatest  length,  with 
raised  slightly  undermined  edges  and  paie  granular 
floor  :  the  base  was  tliickened  and  fibroia. 

Small  Intestine,  Large  Intestine. — Normal. 

Gastric  Glands. — -Two  in  the  lesser  curvature, 
each  about  the  size  of  a  sparrow's  egg,  consisted 
practically  throughout  of  dense  opaque  yellow 
caseated  tissue  slightly  gritty  f;om  calcification  ; 
the  capsules  were  thickened.  Other  small  glands 
in  the  neighbourhood  were  normal. 

Mesenteric  Glands.  Ileo-Colic  Glands,  Colic  Glands, 
— Normal. 

Spleen. — Not  enlarged,  .showed  in  the  pulp  a 
number  of  spherical  translucent  bodies,  the  size  of 
pins'  heads  ;  they  appeared  to  be  simply  slightl}^ 
enlarged  Malpighian  bodies  ;  they  showed  no  sign 
of  central  necrosis    (Tubercle  bacilli  found.) 

Liver.— The  substance  was  speckled  with  very 
minute  grey  foci. 

Gall  Bladder,  Portal  Glands,  Kidneys,  Suprarenal 
Bodies. — Normal . 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs.— Both  lungs  were  crowded  with  nodules,, 
ranging  in  size  from  1  to  10  millimetres  in  diameter 
they  were  seen  on  the  surface  as  greyish  slightly 
elevated  areas,  the  larger  of  which  were  very  irregu- 
lar in  outline.  On  section  the  small  tubercles  were 
opaque  and  yellow  in  the  centre,  translucent  around 
the  margins  ;  the  larger  nodules  were  caseous  and 
softened  in  the  centre  and  had  thick  fibrous  walls  ; 
the  nodules  were  evenly  distributed  throughout 
the  lungs  and  for  the  most  part  remained  discrete  ; 
the  lung  tissue  surrounding  them  was  normally 
crepitant. 

Mediastinal  Glands. — The  caudal  mediastinal  giand' 
was  larger  %nd  firmer  than  normal,  but  showed  on. 
section  only  two  or  three  small  caseous  foci. 

Bronchial  Glands. — These  were  slightly  enlarged, 
but  no  opaque  foci  were  seen. 

Ventral  mediastinal  glands  normal. 

Prescapular  Glands,  Prepectoral  Glands,  Axillary  Glands,. 
Precrural  Glands,  Popliteal  Glands.  Mammary  Gland. — 
Normal. 

Microscopical  Examination. 
Eight  Tonsil  | 

Right  Submaxillary  Gland   I  Very  numerous  tubercle- 
Mediastinal  Gland  (  bacilli. 

Gastric  Gland  I 

Spleen. — Moderately  numerous  tubercle  bacilli. 
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GUINEA-PIG  INOCULATED 
Intraperitoneal  iNocuLATroN. 


Number  of 
[Gumea-pig. 

Weight  in 
Grammes. 

^laterial  Iniected. 

Duration  of  Life 

Result. 

1404 

150 

E.  of  Gastric  Gland 

Died  12  days 

Tuberculosis. 

1405 

E.  of  Spleen 

Killed  15  days 

Spontaneous  Tuberculosis. 

140(5 

E.  of  Liver 

Died  36  days 

General  Tuberculosis. 

GOAT  24. 


Age— Nearly  2  years. 

Fed— Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  114S  and  1150,  inoculate:!  with 
milk  of  Cow  164. 

Date— August  24th,  1904. 

Amount  of  Emulsion— 0  5  ce. 

Number  of  tubercle  bacilli— 10-15  million  (mixed  with  sterilised  milk  and  given  with  a  pipette). 
Killed- January  4.  1905. 
DurationofExperiment-  133  days. 


Clinical  History. 

The  goat  remained  in  good  health  during  the  experi- 
ment. 


Weights. 


August  30th.  1904 
December  7th,  1904 
January  4th,  1905 

Gain  in  tveigJit. — 15  lbs. 
Average  loeekh/  increase. - 


cwt.   qrs.  lbs. 

-  2  10 

-  3  7 


•S3  lb. 


Temperature. 

'With  the  exception  of  an  occasional  slight  rise  (highest 
39'9°C.),  normal  throughout. 

Tnherciilin  Test. 

December  16th,  1904.  114  days  after  the  experiment 
began. — Positive.    Rise  of  temperature  1  •9°C. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  very  good  condition. 
Pharynx,  Larynx. — Normal. 

Tonsils. — The  right  tonsil  seemed  a  little  larger  than 
the  left,  but  showed  no  sign  of  ulceration  or  caseation. 
In  the  left  tonsil  there  was  a  softened  whitish  focus. 
Submaxillary  Glands,  Cervical  Glands. — Normal. 

Right  Eetro-Pharyngeal  Gland,  the  size  of  a  broad 
bean,  was  indurated  and  on  section  partly  composed 
of  cheesy  caseated  tissue,  and  i^artly  of  translucent 
glandular  tissue  studded  with  softened  caseous  foci, 
very  gritty  from  calcification. 

Left  Retro-Pharyngeal  Gland  ,the  size  of  a  small  pea> 
was  normal. 

Thyroid  Body. — Normal. 
Abdomen  : 

Omentum,  Peritoneiim,-  Stomach,   Small  Intestine, 
Large  Intestine. — Normal. 


Gastric  Glands. — One  in  the  lesser  curvature  was 
enlarged  to  the  size  of  an  almond  and  on  section 
showed  a  softened  gritty  caseous  nodule,  1  centi- 
metre in  diameter,  and  numerous  discrete  gritty 
calcareous  tubercles. 

The  Mesenteric  Glands  were  normal  in  size  and 
appearance;  one  near  the  anterior  end  of  the 
mesentery  showed  a  minute  pearly  spherical  body 
which  easily  shelled  out. 

Colic  Glands. — Normal. 
Spleen. — -Normal. 

Liver. — Under  the  capsule  of  the  liver  there  was  a 
small  nodule  with  thin  fibrous  walls  and  brownish 
pultaceous  contents  ;  other  ivise  the  liver  was  per- 
fectly normal. 

Portal  Glands. — Normal. 

Kidneys. — The  left  kidney  showed  on  the  surface 
a  minute  grey  focus,  which  did  not  shell  out.  The 
right  kidney  .showed  thi-ee  or  four  similar  foci. 

Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart,  Pericardium,  Pleura,  Larynx,  Trachea. — 
Normal. 

Tie  Lungs  showed  under  the  pleura  a  few  small 
nodules  with  greenish  contents  ;  in  the  dorsal  part 
of  the  caudal  lobes  there  were  some  semi-solid  patches 
formed  by  closely  aggregated  grey  foci ;  a  few- 
isolated  grey  foci  were  seen  scattered  about  in  various 
parts  of  the  lung. 

Bronchial  Glands,   Mediastinal  Glands. — Normal. 

Lumbar  Glands,  Iliac  Glands,  Prccrural  Glands,  Popliteal 
Glands,  Pudic  Glands,  Prescapular  Glands,  Axillary  Glands, 
Uterus,  Ovaries,  Mammary  Gland. — Normal. 

Microscopical  Examination. 
Mesenteric  Gland. — No  tubercle  bacilli. 
Gastric  Gland. — One  tubercle  bacillu.s.  , 
Left  Tonsil. — No  tubercle  bacilli. 
Liver. — No  tubercle  bacilli. 
Spleen  {Malpighian  Body). — No  tubercle  bacilli. 
Left  Kidney. — No  tubercle  bacilli. 
Right  Retro-Pharyngeal  Gland. — No  tubercle  bacilli. 
Lung  {Contents  of  Small  Xodule). — No  tubercle  bacilli. 
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PIG  68. 

Age— 9|  weeks. 

Fed — Once  with  tuberculous  milk  of  Cow  16l. 
Date— July  14th,  1904. 


Amount  of  Milk— 0-136  cc. 
Number  of  tubercle  bacilli— UXOOO 
Died— July  22nd,  1904.    8  days  later. 

POST-MORTEM  EXAMINATION. 

There  was  thickening  and  cedematous  infiltration  of 
the  subcutaneous  tissues  on  the  left  side,  extending  from 
the  base  of  the  left  ear  down  the  left  fore-leg  and  to  the 
posterior  margin  of  the  thorax. 

There  was  some  turbid  fluid  in  the  peritoneal  cavity 
with  flakes  of  purulent  lymph  on  the  visceral  and  parietal 
peritoneum. 

The  pericardial  sac  was  filled  with  turbid  fluid ;  the 


visceral  and  parietal  pericardium  was  covered  with  a. 
thick  layer  of  fibrinous  lymph  which  readily  peeled  ofiE 
from  the  congested  membrane. 

There  was  no  naked-eye  evidence  of  tuberculosis  in  any 
of  the  organs  or  glands. 

A  streptococcus  was  isolated  in  pure  culture  from  the 
fluid  in  the  pericardium. 

The  animal  was  probably  infected  when  tested  with 
tuberculin  on  July  6th,  1904. 


PIG  52. 

Age — 16  weeks. 

Fed — Once  with  tuberculous  milk  of  Cow  164. 
Date— July  14th,  1904. 
Amount  of  Milk— 0-136  cc. 
Number  of  tubercle  bacilli— 10,000. 

Died — August  9th,  1904.    26  days  after  the  experiment  began. 


POST-MORTEM   EXAMINATION.  The  mucous  membrane  of  the  large  intestine  was  very 

There  was  no  naked-eye  evidence  of  tuberculosis  in  any     congested  and  showed  numerous  superficial  ulcers, 
of  the  organs  or  glands.  Cause  of  death  :    Ulcerative  colitis. 


PIG  82. 


Age — 7  to  8  weeks. 


Fed — Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  and  11.50,  inoculated  withi 
milk  of  Cow  164. 

Date— August  24th,  1904. 

Amount  of  Emulsion— -05  cc.  of  a  1  in  1,000  dilution. 

Number  of  tubercle  bacilli — 10,000  (mixed  with  sterilised  milk  and  given  with  ordinary  food). 
Killed— October  6th,  1904. 
Duration  of  Experiment — 43  days. 


Clinical  History. 
The  animal  remained  in  good  health  throughout  the 
experiment. 

Weight. 

qr.  lbs. 

August  30th,  1904         ...       -     1  3 
Tvberculin  Test. 

October  4th.  1904.  41  days  after  the  experiment 
began.  Rise  of  temperature  0-8°C.  No  local  oedema 
and  no  constitutional  disturbance. 

POST-MORTEM  EXAMINATION. 
Body. — In  good  condition. 

Tongue,  Pharynx,  Tonsils,  SvAmaxillary  Lymphatic 
Glands,  Pharyngeal  Lymphatic  Glands,  Cervical  Lymphatic 
Glands,  Thyroid. — Normal. 

Abdomen  : 

The  serous  surfaces  of  the  stomach  and  large  in- 
testine were  roughened  with  small  connective  tissue 
growths. 

Omentum,  Parietal  Peritoneum. — Normal. 


Intestines. — The  small  intestines  contained  fifty- 
four  round  worms.  One  or  two  Peyer's  patches 
were  congested,  but  with  these  exceptions  the  intes- 
tines were  normal. 

Mesenteric  Glands. — One  mesenteric  gland  near  the 
posterior  end  of  the  mesentery  showed  on  section 
an  area  of  congestion  in  the  midst  of  which  little 
points  were  seen,  which  were  slightly  more  opaque 
than  the  surrounding  gland  tissue  ;  the  gland  was  not 
enlarged,  and  there  was  no  induration.  (Guinea-pig 
inoculated. )    All  other  mesenteric  glands  were  normal. 

Liver,  Spleen,  Kidneys,  Suprarenal  Bodies. — Normal. 
Thorax : 

Lungs,  Heart,  Pericardium,  and  Pleura. — Normal. 

Colic  Glands,  Coeliac  Glands.  Portal  Glands.  Pancreatic 
Glands,  Lumbar  Glands.  Iliac  Glands,  Precrural  Glands, 
Bronchial  Glands,  Inguinal  Glands,  Prescapidar  Glands, 
Prepectoral  GZamc?s.— Normal. 

A  cervical  gland  on  the  side  of  the  inoculation  of  tuber- 
culin was  a  little  enlarged  and  (Edematous. 

A  guinea-pig,  inoculated  with  an  emulsion  made- 
from  the  mesenteric  gland,  remained  healthy  after  a  period! 
of  77  days. 
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PIG  58. 


Age — 6  to  7  months. 

Ted — Once  with  tuberculous  milk  of  Oovv  16i, 
Date— July  14th,  1905. 
Amount  of  Milk— 0136  cc. 
Uumber  of  tubercle  bacilli— 10,000. 
Killed— August  26th,  1901. 
Duration  of  Experiment— 43  days. 

Clinical  Histori/. 
The  pig  remained  in  good  health  throughout  the  ex- 
periment. 

Weights. 


cwt. 
0 
1 


qrs. 
3 
0 


lbs. 
22 
11 


July  29th,  1904 
August  26th.  1904  - 

Gain  in  weight. — 17  lbs. 
Average  weekly  gain. — 3*4  lbs. 

Tuberculin  Test. 
August  24th.    41  days  after  the  experiment  began — 
Rise  of  temperature  0-2°C.    No  local  swelling. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition. 

Tongue,  Phari/n.r,  Tonsils,  SuhmaxiUarij  Olands, 
Pharyngeal  Glands,  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum,  Sfamaeh,  Intestines. — ■ 
Normal. 

Coeliac  Glands,  Portal  Glands,  Pancreatic  Glands. — ■ 
Normal. 

Mesenteric  Glands. — A  mesenteric  gland,  situated 
about  the  middle  of  the  mesentery,  the  size  of  a  small 
pea,  was  indurated  and  on  section  was  found  to  be  in 
a  state  of  early  caseation. 


A  gland  at  the  termination  of  the  mesentery  showed 
several  yellow  foci  embedded  in  normal  gland 
tissue.    (Tubercle  bacilli  found.) 

Ileo-Colic  Glands,  Colic  Glands. — Normal. 

Liver. — The  liver  showed  in  the  substance  beneath 
the  capsule  an  opaque  whitish  body,  2  mm.  in 
diameter  ;  deeper  in  the  substance  two  similar  bodies 
were  seen  ;  none  showed  any  sign  of  caseation. 

Spleen,  Kidneys,  Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — In  the  cephalic  lobes  several  lobules  were 
collapsed  and  airless ;  the  caudal  lobes  contained 
nodules  similar  to  those  described  in  Pig  64  ;  along 
the  posterior  margins  these  occurred  in  little  groups, 
but  in  other  parts  they  were  scattered  singly  here 
and  there. 

Bronchial  Glands,  Mediastinal  Glands. — Normal. 

Lumbar  Glands,  Iliac  Glands,  Precrural  Glands,  Inguinal 
Glands,  Prescapular  Glands,  Pre  pectoral  Glands. — ^Normal. 

There  was  no  appreciable  oedema  at  the  seat  of  inocula- 
tion of  the  tuberculin. 

Microscopical  Examination. 
Smears  from  : — 

Terminal  Mesenteric  Gland  ]  Numerous  tubercle 
Mid- Mesenteric  Gland    -     f  bacilli. 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea- Pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1195 

180 

E.  of  Liver 

Killed  117  days 

Healthy. 

1196 

16'» 

E.  of  Mesenteric  Gland 
(normal  to  the  eye) 

Killed  117  days 

Healthy. 

PIG  70. 


Age — 91  weeks. 

Fed— Once  with  tuberculous  milk  from  Cow  164. 

Date— July  14th,  1904. 

Amount  ofmilk— 1-.36  cc. 

Number  of  tubercle  bacilli— 100,000. 

Killed— August  25th,  1904. 

Duration  of  Experiment— 42  days. 


Weight. 


July  19th,  1904  - 
August  25th,  1904 

Loss  of  weight. — 3  lbs. 


cwt.  qrs.  lbs. 


21 
18 


Tuberculin  Test. 

August  24th.  41  days  after  the  experiment  began. 
Negative.  Rise  of  temperature  0"3°C.  No  local  re- 
action. 


POST-MORTEM  EXAMINATION. 

Body. — Thin  and  in  very  poor  condition. 

Tongue,  Pharynx  and  Tonsils. — Normal. 

Submaxillary  and  Retro-Pharyngeal   Glands. — ^Normal. 

A  gland  on  the  right  side  near  the  articulation  of  the 
jaw  (?  upper  cervical)  showed  in  the  centre  a  focus 
of  whitish  pus,  about  2  mm,  across ;  the  gland  was 
normal  in  size  and  was  not  indurated.  No  tubercle 
baciUi  were  found  in  a  smear  made  from  the  pus. 

The  gland  on  the  opposite  side  was  normal. 

4  B 
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Abdomen  : 

Omentum. — Normal. 

Peritoneum. — The  parietal  peritoneum  on  the  left 
side  was  roughened  with  short  connective  tissue  pro- 
cesses and  presented  about  half  a  dozen  minute  pearly 
i       bodies  felt  as  hard  granules  on  rubbing  the  fmger 
i      over  the  surface. 

Spleen  and  Liver. — Normal. 

Portal,  Cceliac  and  Pancreatic  Glands. — Normal. 

Stomach  and  Small  Intestines. — Normal. 

Large  Intestine. — The  mucous  membrane  of  the 
large  intestine  was  closely  studded  with  rounded 
nodules,  containing  thick  yellowish  or  greenish  yellow 
material;  this  could  be  squeezed  out  through  a 
minute  central  opening. 

Mesenteric,  Ileo-colic  and  Colic  Glands. — Normal. 

Kidney  and  Suprarenal  Bodies. — Normal. 
Thorax : 

Heart  and  Pericardium. — Normal. 
Lungs. — The   right   lung   was   adherent   to  the 
chest  waU  by  numerous  slender  strands  of  connective 


tissue  and  the  anterior  lobes  were  closely  adherent 
to  the  posterior. 

The  cephalic  lobes  of  both  lungs  showed  large 
patches  of  collapse  ;  these  patches  affected  whole 
lobules  ;  they  were  reddish  in  colour  and  sharply 
marked  off  from  the  adjacent  normal  lobules. 

The  bronchi  leading  to  these  patches  contained 
mucus  but  no  parasites. 

No  tubercle  nodules  were  seen  in  any  part  of  the 
lung. 

Bronchial  and  mediastmal  glands  normal. 

The  tissues  at  the  seat  of  inoculation  of  the  tuber- 
culin 24  hours  previously  were  not  thickened  or 
oedematous,  and  the  glands  on  the  same  side  were 
normal  in  size. 

Inguinal,  Iliac,  Lumbar,  Prepecforal,  and  Prescapular 
Glands. — Norma'. 

Microscopical  Examination. 
Smears  from : — 

Intestinal   Nodule. — No   tubercle  bacilli. 
Cervical  Gland. — No  tubercle  bacilh. 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Itlaterial  Injected. 

Duration  of 
Lif 

Result. 

1191 
1192 

350 
370 

E.  of  Spleen 
E.  of  Mesenteric  Gland 

KiUed.    65  days 
Killed.    65  days 

Healthy. 
Healthy. 

PIG  56 


Age— 6  to  7  months. 

Fed— Once  with  tub?rcuIous  milk  of  Cow  164. 

Date— July  14th,  1904. 

Amount  of  milk— 1-36  cc. 

Number  of  tubercle  bacilli— 100,000. 

Killed— August  26th,  1£04. 

Duration  of  Experiment— 43  days. 

Clinical  History. 
The  animal  showed  no  signs  of  illness  during  experiment. 

Weights. 

cwt.  qrs.  lbs. 

July  19th,  1904    1     3  0 

August  26th,  1904       -       -       -       -    1     3  10 

Gain  in  weight. — 10  lbs. 

Average  weekly  increase. — 2  lbs. 

Tuberculin  Tests. 
August  24th.    41  days  after  experiment  began. — No 
rise  of  temperature.    Slight  local  reaction. 

POST-MORTEM  EXAMINATION. 
Carcass. — In    good  condition. 

Tongue,  Tamils,  Pharynx,  Submaxillary  Glands, 
Pharyngeal   Glands,   Cervical   Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum,  Large  and  Small  Intestines, 
Stomach,  Gastric  Glands,  Portal  Glands,  Codiac  Glands, 
Pancreatic  Glands. — Normal. 


Mesenteric  Glands. — A  mesenteric  gland  at  the 
junction  of  the  anterior  and  middle  thirds  of  the 
mesentery  contained  a  caseous  softened  nodule,  5 
mm.  in  diameter,  distinctly  gritty  from  calcification. 
(Tubercle  bacilli  found.) 

Other  mesenteric  glands  normal. 

Ileo-Colic  Glands. — In  one  of  the  ileo-coUc  glands 
there  was  an  opaque  yellow  gritty  focus.  (No 
tubercle  bacilli  found.) 

Liver,  Spleen,  Kidneys,  Suprarenal  Bodies. — 
Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

The  pleural  cavities  contained  a  small  amount 
of  clear  fluid. 

Lungs. — At  the  anterior  end  of  the  left  cephalic 
lobe  there  were  two  firm  greyish  nodules  about  3  mm. 
in  diameter  ;  in  the  left  caudal  lobe  there  were  two 
similar  but  smaller  nodules. 

The  right  anterior  lobe  showed  patches  of  collapse, 
and  in  the  right  caudal  lobe  there  were  two  or  three 
nodules  similar  to  those  on  the  left  side.  These 
nodules  wei'e  semi-translucent  and  homogeneous 
throughout,  resembling  those  in  Pig  64,  and  were 
probably  parasitic  in  nature. 
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Bronchial  Glands,  Mediastinal  Glands. — Normal. 

There  was  slight  oedema  at  the  seat  of  inoculation 
ot  the  tuberculin,  but  the  adjacent  glands  were  not 
enlarged. 

All  other  glands  were  normal  in  size  and  appear- 
ance. 


Microscopical  Examin  it  ion. 
Smears  from :  — 

Mesenteric  Gland. — Two  tubercle  bacil 
Ilco-Colic  Gland. — No  tuberc'e  bacilli. 


GUINEA-PIQS  INOCULATED. 
Inteaperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weig'it  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1193 

24) 

E.  of  Lung  Nodule 

Killed.    117  days 

Spontaneous  Tuberculosis. 

1194 

330 

E.  of  Mes?nteric  Gland 

Killed.    117  days 

Spontaneous  Tuberculosis. 

PIG  54. 

Age — 16  weeks. 

Ped — Once  with  the  tuberculous  mil  i  of  Cow  164. 

Date— July  14th,  1904. 

Amount  of  Milk -1-36  cc. 

Number  of  tubercle  bacilli— 10  ),0 33. 

Died— September  6^1.  1904. 


Duration  of  Experiment— 49  days. 

qv5.  lbs. 

July  19th,  1904    1  10 

August  30th.  1904    1  7 

Loss  in  iveight. — 3  lbs. 

Average  loss  per  week. — 5  lbs. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  very  poor  condition  ;  skin  mangy. 

Tongue,  Phnnjnx,  Tonsils,  Pharyngeal  Glands,  Left 
Suhmaxillarii  Gland,  Cervical  Glands. — Normal. 

Right  Submavillary  Gland. — Normal  in  size  ;  contained 
two  small  caseating  tubercles. 

Abdomen  : 

Omentum.,  Peritoneum. — Normal. 
Small  Intestines. — Normal. 

La7-ge  Intestine. — The  mucous  membrane  of  the 
large  intestine  showed  several  h;iemorrhagic  erosions. 

Mesenteric  Glands,  Ileo-Colic  Glands,  Colic  Glands. 
— Normal. 

Two  small  lymphatic  glands,  lying  in  relation  to 
the  left  pillar  of  the  diaphragm  (coeliac  ?),  were  in- 
durated and  showed  on  section  irregular  firm  yellow 
caseated  patches  surrounded  by  translucent  grey 
tissue. 

The  glands  in  the  small  omentum  and  around  the 
pancreas  appeared  normal. 

The  Spleen  contained  about  a  dozen  firm  nodules. 
Tanging  in  size  from  a  No.  4  shot  to  a  small  pea  ; 
some  were  immediately  beneath  the  capsule  and 
caused  jirojections  ;  others  were  more  deeply  situated  ; 
on  section  they  were  opaque  in  the  centre,  but  were 
not  definitely  caseous. 

Liver. — The  capsule  of  the  liver,  on  the  anterior 
surface,  showed  numerous  exceedingly  minute  trans- 
parent points  ;  in  the  substance  beneath  the  capsule 
there  was  a  considerable  number  of  greyish  trans- 
lucent foci,  just  visible  to  the  naked  eye  ;  these 
were  probably  very  early  tubercles.  Similar  foci 
were  seen  throughout  the  substance  on  section. 


Kidneys. — Both  kidneys  s'.iowed  in  the  cortex  on 
the  surface  scattered  greyish  white  translucent  foci, 
the  largest  about  1  mm.  in  diam-^ter  ;  none  seen  on 
section. 

Suprarenal  Bodiei. — Normal. 

Lumbar  Glands,  Iliac  Glands.  Precrural  Glands, 
Inguinal  Glands. — Normal. 
Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs. — The  dorsal  part  of  the  caudal  lobes  was 
adherent  over  a  small  area  to  a  patch  (about  two 
inches  in  diameter)  of  soft  reddish  granulation  tissue 
on  the  chesi.  wall ;  this  patch  was  thoroughly  adherent 
to  the  costal  pleura,  but  the  lung  was  faidy  readily 
torn  away  from  it. 

The  lungs  were  very  heavy,  particularly  the  right, 
which  was  larger  than  the  left.  Both  lungs  were 
congested,  the  right  lobes  intensely  (the  body  was 
found  lying  on  the  right  side). 

The  right  caudal  lobe  was  semi-SDli.l,  and  between 
the  fingers  felt  full  of  irregular  nodules.  The  surface 
was  mottled  with  yellow  and  bluish  black  areas.  On 
the  dorsal  surface  the  pleura,  where  it  had  adhered  to 
the  chest  wail,  was  thickened  pearly  white  and 
fibroid  ;  through  this  thickened  patch  the  lobules 
of  the  lung  were  seen  to  be  mapped  out  by  firm 
opaque  white  lymphatic  vessels  ;  radiating  from 
the  hilum  over  the  mediastinal  surface  and  on  to 
the  dorsal  surface  there  were  numerous  thickened 
and  tuberculous  lymphatic  vessels. 

On  section  of  this  lobe  firm  tub?rculous  masses 
were  seen  scattered  throughout,  some  occupymg 
whole  lobules,  others  surrounding  the  larger  bronchi ; 
they  consisted  of  compact  grey  translucent  tissue 
penetrated  with  streaks  and  foci  of  caseation  :  between 
these  masses  there  were  numerous  grey  tubercles 
with  minute  opaque  necrotic  centres. 

The  anterior  lobes  of  the  right  lung,  and  both  lobes 
of  the  left,  were  packed  with  grey  tubercles  from 
1  to  2  mm.  in  diameter,  most  of  which  had  necrotic 
centres  ,  in  addition  to  the  latter  tubercles  the  lung 
parenchpua  of  all  the  lobes  showed  very  numerous 
minute  grey  foci,  which  were  no  doubt  very  early 
tubercles. 
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Til  the  midst  of  the  left  caudal  lobe  there  was  a 
tuberculous  mass  close  to,  and  partly  encircling,  the 
primary  bronchus. 

On  the  mediastinal  surface  of  the  latter  lobe  there 
were  a  few  thickened  lymphatic  vessels.  The  sub- 
stance of  the  lune  was  abnormally  firm,  reddish  in 
colour  and  oedematous,  but  was  still  crepitant. 

The  bronchi  were  full  of  blood-stained  mucus  ; 
the  mucous  membrane  of  the  trachea  and  bronchi 
showed  no  sign  of  tuberculosis. 

Bronchial  Glands. — The  bronchial  glands  were  en- 
larged and  indurated  and  on  section  showed  firm 
translucent  grey  tissue  surrounding  irregular 
yellowish  caseated  patches. 

Mediastinal  Glands. — Were  slightly  enlarged  and 
showed  early  foci  of  caseation. 

Minute  tubercles  were  seen  on  the  mediastinal 
pleura  and  the  pleural  surface  of  the  pericardium.  ; 

On  the  pleura  covering  the  last  five  ribs,  on  the 
right  side,  there  were  complete  rows  of  tuberculous 
granulations,  in  which  little  hard  tubercles  could  be 
felt ;  more  anteriorly  there  were  numerous  miliary 
tubercles  ;  on  the  left  side  a  few  small  tuberculous 
growths  were  seen. 


The  tendon  of  the  diaphragm  was  studded  with 
hard  pearly  tubercles,  the  largest  the  size  of  a  pin's 
head  ;  on  the  pleura  covering  the  muscle  on  the  right 
side  there  were  some  slightly  larger  tubercles,  which 
were  surrounded  by  a  development  of  vegetations  ; 
a  few  similar  vegetations  were  also  seen  on  the  pleura 
covering  the  central  tendon. 

The  pericardial  sac  contained  blood  -  stained 
serum. 

Heart  Muscle  and  Valves. — Normal. 

Prescapular  Glands,  Prepectoral  Glands,  Glands  at 
entrance  to  Thorax. — Normal. 

Microscopical  Examination. 

Smears  from  : 

Submaxillary  Gland. — -Moderate  number  of  tubercle 
bacilli. 

Coeliac  Gland.—Very  numerous  tubercle  bacilli. 
Lung. — Tubercle  bacilli  moderately  numerous. 
Kidney. — No  tubercle  bacilli. 


GUINEA-PIG  INOCULATED. 
Intkaperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1210 

220 

E.  of  Liver 

Died  39  days 

General  Tuberculosis. 

1211 

220 

E.  of  Lung 

Died  19  days 

General  Tuberculosis. 

1212 

E.  of  Spleen 

Died  23  days 

General  Tuberculosis. 

PIG  62. 


Age — 6  to  7  months. 

Fed — Once  with  tuberculous  milk  of  Cow  161. 

Date— July  14th,  1904. 

Amount  of  Milk— 1-36  cc. 

Number  of  tubercle  bacilli— 100,000. 

Killed— September  8th,  1£04. 

Duration  of  Experiment— 56  days. 

Clinical  History. 
There  no  signs  of  ill-health  during  the  experiment. 
Weights. 

cwt.  qrs.  lbs. 

July  19th,  1904  -  -  -  -  1  2  4 
September  8th,  1904       -       -       -    1       3  0 

Gain  in  weight. — 24  lbs. 

Average  weekly  gain. — 3 '29  lbs. 

Tuberculin  Test. 
September  6th.    54  days  after  experiment  began. — 

Slight  rise  of  07°C.,  twenty-one  hours  after  inoculation. 

POST-MORTEM  EXAMINATION. 
Condition.— Very  good. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Glands,  Betro- 
plmryngeal  Glands,  Cervical  Glands,  Thyroid. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal 

Large  and  Small  Intestines. — Normal  throughout. 


Mesenteric  OCands.—Tow&Tds  the  posterior  end 
of  the  mesentery  there  was  a  slightly  enlarged 
nodular  gland,  through  the  capsule  of  which  several 
little  yellow  foci  could  be  seen.  On  section  the 
gland  showed  in  the  centre  a  chalky  white  cheesy 
caseous  mass,  8  mm.  in  diameter,  easily  shelled  out 
from  the  gland  substance  and  distinctly  gritty ; 
in  other  parts  of  the  gland  there  were  scattered 
a  number  of  yellow  gritty  foci  embedded  in  what 
appeared  to  be  normal  gland  tissue. 

All  other  mesenteric  glands  were  normal. 

The  glands  in  the  small  omentum  (portal),  the 
coeliac,  and  all  those  in  and  around  the  pancreas, 
were  normal. 

Reo-Colic  Glands. — An  ileo-colic  gland  contained 
a  caseous  nodule  1  cm.  in  diameter,  similar  to  that 
seen  in  the  mesenteric  gland. 

Colic  Glands,  Liver,  Svleen,  Kidneys,  Suprarenal 
Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 
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Lungs. — In  the  thin  posterior  margins  of  the 
caudal  lobes  there  were  several  hard  translucent 
nodules  similar  to  those  described  in  Pigs  64  and  56  ; 
these  showed  no  sign  of  caseation.  Some  of  the 
lobules  in  which  the  nodules  occurred  were  firm 
semi-solid  and  pinkish  red  in  colour  ;  the  rest  of 
the  lungs  was  normal. 

Bronchial  Glands.  Mediastinal  Glands. — Normal. 

Lumbar  Glands.  Iliac  Glands,  Superficial  Inguinal 
Glarids,  Precrural  Glands,  Prepectoral  Glands,  Prescapular 
Glands. — Normal. 


21  icro  scop  ical  Exa  mi  nation. 

Emulsion. — Showed  numerous 


Mesenteric  Gland 
tubercle  bacilli. 


Animils  Inoculated. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  mesenteric  gland  was  killed  in  69  days  and  found  to 
have  slight  tuberculosis. 


PIG  74. 


Ag'e— 9|  weeks. 

Fed— Once  with  tuberculous  milk  of  Cow  164. 

Date- July  14th,  1£04. 

Amount  of  milk — 13-6  cubic  centimetres. 

Number  of  tubercle  bacilli— 100,000. 

Killed- August  25th,  1904. 

Duration  of  Experiment— 42  days. 

Clinical  Historrj. 
The  pig  remained  well  during  the  experiment. 

Weights. 

July  19th,  1904   

August  25th,  1904   

Loss  in  weight. — 5  lbs. 


lbs. 
24 
19 


Tuberculin  Test. 

August  24th,  1904.  41  days  after  the  experiment 
began.— Rise  of  temperature  0-9°C.    Slight  local  oedema. 

POST-MORTEM  EXAMINATION. 

Body. — In  poor  condition. 

Tongue,  Tonsils,  and  Pharynx. — Normal. 

Left  Eetro- Pharyngeal  Gland. — Normal. 

Right  Retro- Pharyngeal  Gland. — Enlarged  to  about  three 
times  the  normal  and  indurated,  showed  on  section  firm 
translucent  tissue  scattered  throughout  which  were  little 
irregular  foci  of  caseation. 

Submaxillary  Glands. — Two  left  submaxillary  glands 
were  enlarged  and  simil  .rly  affected. 

One  risht  submaxillary  gland  had  a  similar  ap- 
pearance, but  was  more  extensively  caseated  ;  a  second 
gland  on  this  side  contained  a  small  nodule  in  a  state  of 
early  caseation. 

The  tissues  around  the  base  of  the  right  ear  were 
thickened  and  cedematous  (tuberculin). 

Cervical  Glands. — The  right  cervical  glands  were  greatly 
enlarged  and  cedematous,  but  showed  no  tuberculosis. 
Tl;e  1  ft  were  normal. 

Abdomen  : 

On  the  parietal  peritoneum  on  the  left  side  there 
were  two  hemispherical  pearly  tubercles  each  about 
the  size  of  a  pin's  head. 


Omtritum. — i\  ormal. 

Stomach    arul    Stnall    Intestines. — Normal. 

The  large  intestine  showed  bone;  th  the  mucous 
membrane  numerous  cysts,  the  size  of  small  peas, 
filled  with  greenish  yellow  contents. 

Gastric,  Mesenteric,  Ileo-Colic,  Colic,  Portal,  C celiac 
and  Pancreatic  Glands. — Normal. 

Liver. — In  the  substance  of  the  Uver  near  the  margin 
immediately  beneath  the  capsule  there  were  two 
spherical  pale  whitish  tubercles,  one  3  mm.,  the  other 
1  mm.  in  diameter ;  the  tubercles  did  not  show 
central  necrosis. 

Spleen. — Normal. 

Kidneys  and  Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart  and  Pleura. — Normal. 

Lungs. — Substance  spotted  with  petechial  haemorr- 
hages :  in  each  cephalic  lobe  there  was  a  minute 
translucent  tubercle  ;  in  the  right  middle  lobe  there 
were  two  tubercles,  one  3  mm.  in  diameter  just  begin- 
ning to  necrose,  the  other  a  mere  speck  ;  the  right 
caudal  lobe  contained  two  hard  pearly  tubercles  the 
size  of  a  No.  4  shot ;  the  left  caudal  lobe  showed  four 
tubercles,  three  on  the  surface  and  one  in  the  depth  ; 
one  of  these  was  3  mm.  in  diameter  and  was 
opaque  yellowish  white  in  the  centre  ;  the  others 
were  smaller  and  translucent  throughout. 

Bronchial  and  Mediastinal  Glands. — Normal. 

Prescapular,  Prepectoral,  Lumbar,  Iliac,  Inguinal  and 
Precrural  Glands. — Normal. 

Microscopiacd  Examination, 
Smears  from  : — 

A  Lung  Tubercle. — Three  tubercle  bacilli. 

Submaxillary  Gland. — Numerous  tubercle  bacilli. 

The  Secretion  from  a  Tonsillar  Crypt. — No  tubercle 
bacilli  but  numerous  other  organisms. 


GUINEA-PIGS  INOCULATED. 
Inteaperitoneal  Inoculations. 


Number  of 
Guinei-pig. 

Weight  in 
Grammes. 

Mateiial  Injected. 

Duration  of  Life. 

Result. 

1184 

340 

E.  of  Liver 

Died  53  days 

General  Ta)  erculosis. 

ue5 

440 

E.  of  Lung 

Killed  118  days 

Healthy. 

1186 

:L30 

E.  of  Spleen 

Killed  118  days 

Healthy. 

1187 

330 

E.  of  Mesenteric  Gland 

Died  15  days 

Slight  Tuberculosis. 
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PIG  64. 


Age— 6  to  7  months. 

Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date- July  14th,  1904. 

Amount  of  milk— 13  -  6  cc. 

Number  of  tubercle  bacilli— 1,000,000. 

Xilled— August  25th,  1904. 

Duration  of  Experiment— 42  days. 


Clinical  History. 
There  were  no  signs  of  iUness  during  the  experiment. 


cwt. 

1 

1 


qrs.  lbs. 

0  12 

1  4 


Weight. 

July  19th,  1904 
August  25th,  1904 

Increase  in  weight. — 20  lbs. 

Average  weekly  increase. — 3'7  lbs. 

Tuhercidin  Test. 

August  24th,  1904.  41  days  after  the  experiment 
began.    No  rise  of  temperature.    Good  local  reaction. 


POST-MORTEM  EXAmNATIOK 
Body. — Well  nourished. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Glands, 
Pharyngeal  Glands,  Cervical  Glands,  Thyroid. — Normal. 

Abdomen : 

Omentum. — In  the  centre  of  the  omentum  there 
was  a  thin-walled  yellow  cyst,  the  size  of  a  marble, 
with  thick  yellowish  white  purulent  contents  (pro- 
bably parasitic)  ;  no  tubercle  bacilli  were  found  in  a 
smear  made  from  the  pus. 

Stomach,  Large  Intestine. — Normal. 

Small  Intestine. —The  mucous  membrane  of  the 
small  intestine  was  deeply  congested  in  patches,  but 
showed  no  sign  of  tubercle. 

Coeliac  Glands,  Portal  Glands,  Mesenteric  Glands. — 
Normal 

Ileo-Colic  Glands. — One  ileo-colic  gland  was  en- 
larged and  indurated  and  showed  on  section  grey 
translucent  tissue  surrounding  small  yellowish  white 
patches  of  caseation ;  the  caseated  patches  were 
irregular  in  outline  and  somewhat  congested. 

Colic  Glands. — Normal. 

Spleen,  Liver. — ^Normal  on  the  surface  and  on 
section. 


Kidneys.—On  stripping  off  the  capsules  there  were 
seen  scattered  over  the  surface  of  both  kidneys 
moderately  numerous  greyish  white  foci,  ranging 
from  1  to  2 . 5  mm.  in  diameter  ;  these  on  section  were 
found  to  extend  about  their  own  diameter  into  the 
cortex  and  to  consist  of  rather  soft  whitish  material, 
which  was  easily  scraped  away  with  the  tip  of  a  knife. 
The  larger  of  these  areas  formed  very  slight  elevations 
on  the  surface  and  had  a  mulberry  outline.  The  foci 
had  not  the  appearance  of  tubercles  (Guinea-pig 
inoculated). 

Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs.— The  posterior  parts  of  the  caudal  lobes 
were  beset  with  solid  nodules  ranging  from  1  up  to 
6  and  7  mm.  in  diameter  ;  the  majority  were  situated 
deep  in  the  substance  of  the  lung,  but  some  caused 
subpleural  projections  ;  they  were  more  numerous 
in  some  sets  of  lobules  than  in  others  and  appeared  to 
correspond  in  their  distribution  to  that  of  certain 
bronchi. 

On  section  the  nodules  were  greyish  semi-transluc- 
cent  and  homogeneous,  resembling  gland  tissue ; 
embedded  in  the  centres  of  some  of  them  there  were 
seen  short  slender  whitish  worms.  Several  slender 
worms  were  found  in  the  bronchi  leading  to  the 
affected  lobules.    The  rest  of  the  lung  was  normal. 

Left  Bronchial  Gland. — In  the  substance  of  the  left 
bronchial  gland  there  was  a  small  nodule,  similar  to 
those  in  the  lung,  in  the  centre  of  which  a  minute 
worm  was  seen. 

Eight  Bronchial  Gland,  Mediastinal  Glands. — 
Normal. 

Uterus,  Ovaries. — Normal. 
Inguinal  Glands,  Iliac  Glands,  Lumbar  Glands,  Pre- 
pectoral  Glands,  Le't  Prescapular  and  Cervical  Glands. — 
Showed  no  tuberculosis. 

The  tissues  at  the  base  of  the  right  ear  were  thickened 
and  oedematous  (tuberculin  injection). 

Right  Prescapular  and  Cervical  Glands. — Were  enlarged 
and  oedematous. 


Microscopical  Examination. 
Omental  Nodule    -       -  '\ 
Ileo-Colic  Gland    -       -  / 


No  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 
Inteaperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1188 

290 

E.  of  Lung 

Killed  83  days 

General  Tuberculosis. 

1189 

390 

E.  of  Spleen 

Killed  118  days 

Spontaneous  Tuberculosis. 

1190 

400 

E.  of  Kidney 

Killed  83  days 

Healthy. 
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PIG  46. 


Age — 16  weeks. 

Fed — Once  with  tuberculous  milk  of  Cow  IGt 

Date— July  2:)th,  1904. 

Amountof  Milk— 420  cc 

Number  of  tubercle  bacilli— 8,539.86  » 

Killed— September  2nd,  1901 

Duration  of  Experiment— 44  days- 


Clinical  History. 

The  animal  showed  no  signs  of  illness  during  experi- 
ment. 


Weights. 


July  20th,  1904 
August  30th,  1904  - 

Gain  in  weight. — 7  lbs. 
Average  weekly  increase. 


-1-16  lbs. 


qrs. 
1 


lbs. 

24 
3 


Tuberculin  Test. 

September  1st,  1904.  43  days  after  the  experiment 
began. — Negative. 

POST-MORTEM  EXAMINATION. 

In  the  right  anterior  lobe  of  the  lung  there  was  a  small 
patch  of  collapse,  near  which  were  three  small  semi- 
translucent  nodules  resembling  small  glands;  with  this 
exception  all  the  organs  and  lymphatic  glands  had  a 
normal  appearance. 

A  guinea-pig  was  inoculated  with  an  emulsion  made 
from  two  of  the  above  nodules  and  remained  healthy  after 
a  period  of  91  days. 


PIG  76. 


Age — 15  month?. 

Fed — ^Once  with  tuberculous  milk  of  Cow  164. 

Date— July  20th,  1904. 

Amount  of  Milk— 420  cc. 

Number  of  tubercle  bacilli— 8,539,860. 

Killed— September  2nd,  1904. 

Duration  of  Experiment — 44  days. 


Clinical  History. 
The  animal  remained  in  apparent  good  health  during 
the  experiment. 

Weights. 


July  20th,  1904  - 
August  30th,  1904  - 

Gain  in  ivcight. — 12  lbs. 
Average  iveekly  increase. — 2  lbs. 


cwt.  qrs. 
2  1 

.  2 


lbs. 
16 

0 


^       Tuberculin  Test. 

September  1st,  1904.  43  days  after  the  experiment 
began. — Negative. 


POST-MORTEJ.  EXAMINATION. 

No  sign  of  tuberculosis.  Organs  and  glands  all  per- 
fectly healthy. 


PIG  84. 


Age— 7  to  8  weeks. 


Fed— Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  and  1150,  inoculated  with 
milli  of  Cow  164. 

Date— August  24th,  1904. 

Amount  of  Emulsion— O  o  cc.  of  a  I  in  1,000  dilution. 

Number  of  tubercle  bacilli— 10,000.    (Emulsion  mixed  with  sterilised  milk  and  given  with  ordinary  food.> 
Killed- January  2nd.  1P04. 


Duration  of  Experiment— 131  days. 

Clinical  History. 
There  were  no  signs  of  illness  during  the  experiment. 

Weights. 


qrs.  lbs. 
0  26 
2  2 


August  30th,  1904  .  .  -  - 
January  2nd,  1 905     .       .       -  - 

Gain  in  weight. — 1  qr.  4  lbs. 
Average  weekly  increase. — rS5  lbs. 

Tuberculin  Test. 
December  16th,  1904. — 114  days  after  the  experiment 
bf-gan.    Tositive.    Rise  of  temperature  I'O  °C. 


POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 
Tonsils,  Pharynx. — Normal. 

Intestines.  —  The  small  intestine  contained  about 
twent}'  -  four  round  worms ;  there  was  no  ^ign  of 
tuberculosis. 

Submaxillary  Glands,  Pharyngeal  Glands,  Cervical 
Glands,  Mesenteric  Glands,  Colic  Glands,  Spleen,  Liver, 
Kidneys,  Suprarenal  Bodies,  Lungs,  Thoracic  Glands, 
Pleura,  Peritoneum. — Normal. 

All  other  lymphatic  glands,  not  mentioned  above,  were 
normal. 
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PIG  60. 

Age— 6  to  7  months. 

Eed— Once  with  tuberculous  milk  of  Cow  16t. 
Date— July  14th,  1904. 
Amount  of  milk— 0136  cc. 

Number  of  tubercle  bacilli^lO.OOO. 

Killed— November  16th,  1904, 

Buration  of  Experiment— 120  days. 

Clinical  History. 

The  animal  remained  in  good  health  throughout  the 
experiment. 


cwt.  qrs.  lbs. 
1      0  10 
1      3  7 


Weights. 

July  19th,  1904 
November  16th  ,1904 

Gain  in  iveight. — 2  qrs.  25  lbs. 

Average  loeekly  increase. — 4 '7  lbs. 

Tuberculin  Teats. 
None  after  experiment. 


POST-MORTEM  EXAMINATION. 
Carcass. — In  very  good  condition. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Lymphatic 
Glands,  Retropharyngeal  Lymphatic  Glands,  Cervical 
Glands,  Thyroid  Body. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Small  Intestine,  Large  Intestine. — Normal  through- 
out. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — 
Normal  in  size  and  appearance. 


Ileo-Colic  Glands. — Four  ileo-colic  glands,  normal 
in  size,  showed  on  the  surface  just  under  the  capsule 
and  on  section  discrete  caseous  and  softened  foci, 
ranging  in  size  from  that  of  a  mustard  seed  to  that 
of  a  pin's  head  ;  three  of  the  glands  contained  about 
half  a  dozen  foci  each  ;  in  the  fourth  they  were 
rather  more  numerous  ;  a  few  of  tlie  larger  foci  were 
slightly  gritty. 

Spleen,  Liver,  Portal  Glands,  Kidneys,  Suprarenal 
Bodies. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — The  lungs  showed  at  the  extreme  margins 
of  the  caudal  lobes  a  small  number  of  firm  nodules, 
ranging  from  2  to  5  mm.  in  diameter  ;  on  section 
they  were  grey  translucent  and  homogeneous 
throughout.  Embedded  in  the  midst  of  some  of 
them  were  slender  whitish  thread-like  bodies,  3  to  4 
mm.  in  length.    The  rest  of  the  lungs  was  normal. 

Bronchial  Glands,  Mediastinal  Glands. — Normal. 
Uterus,  Ovaries. — Normal. 

Popliteal  Glands,  Inguinal  Glands,  Precrural  Glands, 
Iliac  Glands,  Lumbar  Glands,  Pancreatic  Glands,  Coeliac 
Glands,  Prescapular  Glands,  Prepectoral  Glands. — Normal. 
Microscopical  Examination. 

A  smear  made  from  two  or  three  caseous  foci  from  an 
ileo-colic  gland  showed  two  tubercle  bacilli. 


GUINEA-PIGS  INOCULATED. 

(GUIKEA-PIG  1349  WAS  INOCULATED  SUBCTJTANEOUSLY.     GUINEA-PIGS  1350  and  1351  INTBAPEBITONEALLY), 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1.349 

220 

Killed  147  days 

General  Tuberculosis. 

1       Ileo  Colic  Gland  | 

1350 

220 

Killed  147  days 

Tuberculosis. 

1351 

190 

E.  of  Lung  (Two  Nodules) 

Killed  147  days 

Healthy. 

PIG  48. 


Age— 16  weeks. 

Fed— Once  with  the  tuberculous  milk  of  Cow  161. 

Date— July  14th,  1901. 

Amount  of  Milk— 13-6  cc. 

Number  of  tubercle  bacilli— 1,000,030. 

Died— October  10th,  1904. 

Duration  of  Experiment— 89  days. 

Clinical  History. 

This  pig  was  one  of  a  batch,  all  of  which  were  affected 
with  an  intractable  eczematous  (mangy)  condition  of 
certain  regions  of  the  skin. 

After  experiment  the  mangy  condition  became  progres- 
sively -worse,  spreading  over  the  whole  surface  of  body, 
and  probably  contributing  to  the  early  death  of  the 
animal. 


Weights. 

July  29th.  1904 
October  10th,  1904  - 

Loss  in  weight. — 21J  lbs. 
Average  weekly  loss. — 2  lbs. 

Tuberculin  Test. 
Not  tested  during  the  experiment. 


qrs.  lbs. 
-    1  17 
.    0  23J 
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POST-MORTEM  EXAMINATION. 

Carcass. — Very  emaciated  ;  skin  thickened,  fissured, 
and  in  many  places  ulcerated  or  covered  with  masses  of 
dried  secretion. 

Tonsils. — The  left  tonsil  was  extensively  ulcerated 
and  deeply  excavated,  the  whole  mucous  surface  being 
practically  entirely  destroyed  ;  the  margins  of  the  ulcer- 
ated areas  were  raised  irregular  and  thickened  ;  the  floors 
covered  with  yellow  shreddy  necrotic  material. 

On  section  the  substance  of  the  tonsil  was  caseous  and 
necrotic. 

The  right  tonsil  was  normal,  excej^t  that  many  of  the 
crypts  were  plugged  with  secretion. 

Tongue. — At  the  base  of  the  tongue,  on  the  left  side, 
ihere  were  three  or  four  small  ulcers  with  yellow  necrotic 
floors  (caused  by  contact  with  left  tonsil). 

A  gland  close  to  the  left  tonsil,  lying  above  and  slightly 
in  front  of  the  left  cornu  of  the  hyoid  bone,  was  enlarged 
to  the  size  of  a  small  filbert ;  on  section  it  showed  in  the 
centre  a  dense  bright  yellow  necrotic  mass,  and  around  the 
margins  firm  translucent  tissue  in  a  state  of  caseation. 

SvhUngvtal  Glands. — A  sublingual  gland  on  the  left 
^ide  was  enlarged  indurated  and  caseating. 

Suhmaxillanj  Glands. — The  sulimaxillary  glands  on  the 
]eft  side,  three  in  number,  were  fused  together  to  form  a 
mass  2  in.  by  I|-  in.  by  1  in.  ;  on  section  they  consisted 
throughout  of  dense  yellow  caseo-necrotic  tissue,  showing 
Taere  and  there  points  of  congestion,  but  no  calcareous 
foci. 

A  gland  superior  to  the  above  group  (nearer  the  articula- 
tion of  the  jaw),  the  size  of  a  filbert,  was  indurated  and 
extensively  caseated,  showing  very  little  translucent 
tissue. 

Pharyngeal  Glands. — The  left  retro-pharyngeal  gland 
•was  slightly  enlarged  and  almost  entirely  composed  of 
firm  grey  tissue  in  a  state  of  early  caseation. 

Bight  Submaxillar//  Glands,  Eight  Pharyngeal  Glands, 
■Cervical  Glands,  Prescapular  Glands,  Pre  pectoral  Glands, 
Thymus. — Normal. 

Abdomen  : 

Parietal  Peritoneum. — Normal. 

Omentum. — The  omentum  near  the  spleen  showed 
a  small  caseating  nodule. 

Spleen. — On  the  concave  surface  there  was  a  series 
of  flattened  mushroomed  tubercles  from  1  to  2-5  mm. 
across ;  the  tubercles  were  opaque  and  yellow  in  the 
centre.  On  the  convex  surface  there  were  three  or 
four  similar  tubercles. 

The  substance  of  the  spleen  contained  four  large 
nodules,  ranging  from  6  mm.  up  to  1  •  5  cm.  in 
cUameter,  and  three  or  four  smaller  ones  about 
4  mm.  in  diameter.  On  section  these  nodules  showed 
in  the  centre  firm  yellow  necrotic  tissue,  and  around 
the  margins  reddish  tissue  (resembling  splenic  tissue) 
studded  with  yellow  foci. 

Liver. — On  the  surface  of  the  liver,  where  two  of 
the  lobes  c;,me  into  contact,  there  were  some  small 
tuberculous  granulations ;  in  the  substance,  im- 
mediately bcneatli  the  capsule,  there  were  numerous 
nodules,  the  largest  about  3  mm.  in  diameter,  which 
on  section  shov.-ed  yellow  caseous  centi-es  and  trans- 
lucent margins  ;  the  nodules  were  more  numerous 
on  the  concave  surface.  In  addition  to  the  large 
nodules  there  were  numerous  grey  translucent 
tubercles,  about  0"5  mm.  in  diameter. 

Portal  Gl'inds. — In  the  small  omentum  there  were 
four  slightly  enlarged  and  indurated  glands,  which 
-on  section  sho%\ed  scattered  caseous  foci. 


One  coeliac  gland  and  one  pancreatic  gland 
resembled  the  portal. 

Kidneys,  Suprarenal  Bodies. — Normal. 

Stomach. — On  the  serous  surface  of  the  stomach,  in 
contact  with  the  spleen,  there  was  a  cluster  of  looselj' 
attached  nodules  similar  to  those  on  the  surface  of 
the  S2>leen. 

Small  Intestine,  Large  Intestine. — Normal  through- 
out. 

Mesenteric  Glands,  Ileo-Colic  GlaruJs,  Colic  Glands. 
■ — Normal. 

Thorax : 

Lungs. — The  lungs  contained  very  numerous 
nodules,  ranging  in  size  from  1  up  to  about  4  mm.  in 
diameter  ;  the  nodules  were  hard  snd  translucent  at 
the  periphery,  and  opaque  yellow  but  not  gritty 
in  the  centre ;  they  were  raucn  more  numerous 
in  the  right  lung  than  in  the  left. 

The  fringes  around  the  margins  of  the  Imigs, 
particularly  of  the  jiosterior  lobes,  showed  numerous 
hard  tubercles. 

The  Bronchial  Glands  on  both  sides  were  slightly 
enlarged  and  showed  on  section  firm  translucent  tissue 
beset  with  foci  of  caseation. 

Mediastinal  Glands. — The  mediastinal  glands  were 
also  slightly  enlai-ged  indurated  and  in  a  state  of 
early  caseation. 

The  ventral  mediastinal  glands  were  similarly 
affected. 

Diaphragm. — On  the  pleural  surface  of  the  tendon 
of  the  diaphragm,  chiefly  on  the  right  side,  there 
was  a  number  of  hard  nodules,  opaque  yellow  in  the 
centre,  ranging  in  size  from  1  up  to  2  and  ,3  mm.,  in 
diameter  ;  on  the  lower  part  of  the  tendon  of  the 
diaphragm  there  were  four  large  nodules,  the  largest 
I '5  cm.  long  by  8  mm.  broad,  consisting  of  firm 
pinkish-grey  translucent  tissue  penetrated  with  a 
yellow  network. 

On  the  peritoneal  surface,  on  the  right  side,  there 
were  numerous  small  nodules,  similar  to  those  on 
the  pleural  surface. 

Pleuri. — On  the  parietal  pleura,  near  the  posterior 
end  of  the  sternum,  there  were  three  firm  flattened  and 
mushroomed  pinkish  tuberculous  growths ;  there 
was  a  similar  growth  in  the  twelfth  interspace  near 
the  vertebral  column. 

The  pericardial  sac  contained  a  little  serous  fluid 
Heart  Muscle  and  Va'ves. — Normal. 

Right  Precrural  Gland. — Contained  a  caseating  nodule 
about  5  mm.  in  diameter. 

Lejt  Precrural  Gland,  Right  and  Left  Inguinal  Glands, 
Lumbar  Glands,  Iliac  Glands. — Normal. 

Microscopical  Examination. 

Smears  from  :~ 

Portal  Gland. — Tubercle  bacilli. 

Submaxillary  Gland. — Numerous  tubercle  bacilli. 

Right  Precrural  Gland. — A  few  tubercle  bacilli. 

Bronchial  Gland. — Moderately  numerous  tubercle 
bacilli. 

Lungs. — A  few  tubercle  bacilli. 
Liver. — Three  tubercle  bacilli 
Spleen. — Two  tubercle  bacilli 
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PI5  66 

Age— 6  to  7  months. 

Fed — Once  with  the  tuberculous  milk  of  Cow  16  L. 

Date— July  14th,  1904. 

Amount  of  Milk— 13-6  cc. 

Number  of  tubercle  bacilli— 1,03:  ,oOO. 

Killed— October  12th,  1934. 

Duration  of  Experiment— 90  day.a. 


Clinical  History. 
No  signs  of  ill-health  were  noticed  durhig  the  experi- 
ment. 

Weights. 

owt.  qrs.  lbs 

July  lOth,  1904    1     0  6 

October  12th,  1904        -       -       -       -    1     2  17 

Gain  in  weight. — 2  qrs.  11  lbs. 

Average  iceekty  increase. — 5 "6  lbs, 

Tuhtrculin  Test. 

September  6th,  1904.  54  days  after  the  experiment 
began. — Dose  of  tuberculin  2'0  cc.  Rise  of  temperature 
2  "3^0.  Large  local  swelling,  the  skin  over  which  subse- 
quently sloughed. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition  ;  very  fat. 
Tongue,  Tonsils,  Phari^nx,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Cervical  Glands,  Thyroid. — Normal. 

Abdomen  : 

Small  Intestine,  Large  Intestine. — Normal  through- 
out. 

Gastric  Glands,  Mesenteric  Glands,  Colic  Glands. — 
Normal. 

Ileo-Colic  Glands. — One  ileo-colic  gland  measured 
1^  in.  by  |  in.  by  f  in.  ;  on  section  it  was  closely 
beset  with  caseous  and  softened  nodules,  which 
practically  entirely  replaced  the  gland  substance ; 
a  second  ileo-colic  gland  showed  at  one  extremity 
a  small  group  of  caseous  and  softened  nodules. 

A  gland  near  the  root  of  the  mesentery  (superior 
mesenteric  ?)  contained  three  j^ellowish-white  caseous 
tubercles,  the  size  of  pius'  heads. 

In  the  small  omentum  there  was  a  group  of  four 
glands  ;  one  contained  four  or  five  caseating  nodules, 
the  largest  3  mm.  in  diameter  ;  two  each  contained 
one  caseous  nodule  ;  the  fourth  was  normal. 


Liver. — Showed  immediately  beneath  the  capsule 
four  grey  tubercles,  each  about  the  size  of  a  mustard 
seed,  one  of  which  was  slightly  opaque  in  the  centre. 
In  the  depth  of  the  liver  there  were  two  tubercles, 
|_     the  size  of  pins'  heads,  with  yellowish  calcareous^ 
centres. 

Kidneys.— Th.Q  left  kidney  showed  in  the  cortex 
near  the  surface  a  minute  grey  translucent  speck. 

The  right  kidney  and  suprarenal  bodies  were- 
normal. 

Spleen. — Normal  on  the  surface  and  on  section. 

Lumbar  Glands,  Iliac  Glands,  Freer  ural  Glands ^ 
Injuinal  Glands. — Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — In  the  thinned  out  parts  of  the  caudal 
lobes  there  was  a  sei-ies  of  nodules,  the  largest  the  size 
of  a  pea,  occurring  singly  and  in  groups  ;  on  section 
the  nodules  consisted  throughout  of  firm  grey  trans- 
lucent tissue  (resembling  gland  tissue),  embedded 
in  which  were  short  slender  worm-like  parasites. 

In  the  left  cephalic  lobe  there  were  one  or  two 
similar  nodules  and  several  of  the  lobules  showed 
patches  of  consolidation. 

No  tubercle  nodules  seen  in  any  part  of  the  lung. 

Bronchial  Glands,  Mediastinal  Glands. — Normal. 

Ovaries,  Fallopian  Tubes,  Prescapular  Glands,  Fre- 
pectoral  Glands. — Normal. 

Microscopical  Examination. 
Smears  from  : — 

rY/^^'j  ■   r\      ,       1  J^o  tubercle  bacilli. 
Gland  m  Omentum  J 

lUo-Colic  Gland  {single  nodule). — Two  tubercle 
bacilli. 

Emulsion  of  Large  Ileo-Colic  Gland. — Three  tubercle 
bacilli. 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1313 
1314 

240 
230 

E.  of  Spleen 
E.  of  lleo-cohc  Gland 

Killed  71  days 
Died  57  days 

Healthy. 

General  Tuberculosis. 

zn 


PIG  80. 

Age~6  to  7  weeks.  ,.  i 

Fed— Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  an  I  1150  inoculated  with 
milk  of  Cow  164. 

Date— August  24th.  1904. 

Amount  of  Emulsion— 0  5  cc. 

Number  of  tubercle  bacilli— 10-15  million.  (The  emulsion  was  mixed  with  sterilised  milk  and  given  with  the 
ordinary  food.) 

Killed— When  very  ill,  January  2nd,  1905. 

Duration  of  Experiment— 131  days. 


Clinical  History. 

The  animal  gradually  became  "  hide  bound "  (first 
noticed  about  the  middle  of  October),  and  after  a  time 
ceased  to  grow  ;  in  the  last  two  or  three  weeks  of  life  the 
respirations  were  greatly  increased,  and  finally  became 
very  laboured  and  noisy,  the  latter  apparently  from  nasal 
obstruction. 

Weight?. 

From  August  30th  to  December  7th  there  was  a  steady 
gain  in  weight  of  1  qr.  2  lbs.,  from  December  7th  to  January 


2nd  the  animal  lost  15  lbs. 

qr=.  lbs. 

August  30th,  1904          ....  o  25 

September  20th,  If  04     ....  1  4 

October  18th,  1904         -       ■        -       -  1  21 

Xovember  8th,  1904       .....  i  23 

December  7th.  1904        -       -       -       -  1  27 

Jaruary  2nd,  1905         -       -       ■■       -  1  12 


Gain  on  initial  weight. — 15  IL: . 

Tuberculin  Test. 

December  16th,  1904.  124  days  after  experiment 
began. — Positive.  Rise  of  temperature  1  "2°  C.  Dose 
of  tuberculin  2*0  cc. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  poor  condition. 
Tongue. — Normal. 

Tojisils. — Each  tonsil  showed  on  the  surface  a  small 
puckered  scar  ;  in  the  right  tonsil  the  tonsillar  tissue 
showed  underneath  the  scar  a  pea-sized  firm  3-ellow 
necrotic  nodule  ;  in  the  left  there  was  a  series  of 
yellowish  white  foci. 

Pharynx. — In  the  vault  of  the  pharynx,  immediately 
behind  the  septum  nasi,  there  was  a  deep  excavated 
vulcer  with  very  irregular  yellow  necrotic  walls. 

On  the  nasal  mucous  membrane,  near  the  posterior 
«xtremity  of  the  inferior  turbinate  bone,  there  was  a 
■circular  ulcer  (about  5  mm.)  with  slightly  raised  margins 
and  necrotic  floor. 

Svimaxillary  Glands. — On  the  right  side  the  glands  were 
"fused  together  into  a  mass  measuring  2 J  in.  by  1  f  in.  by 
IJ  in.  On  section  the  mass  was  partly  converted  into 
v'reenish  yellow  cheesy  material  and  partly  composed  of 
dense  brittle  caseatecl  tissue,  penetratecl  with  ojDaque 
white  gritty  streaks  and  foci  ;  the  latter  tissue  had  a 
:gr(enish  tinge  around  the  peripheral  parts  and  was 
pinkish  in  the  central  parts. 

Attached  to  the  above  mass  there  was  a  small  glani 
consisting  of  translucent  fibroid  tissue  beset  with  vellow 
ioci  of  necrosis. 

On  the  left  side  there  was  a  slightly  smaller  mass,  the 
glands  composing  which  were  caseous  throughout  but 
not  softened. 

Pharyngeal  Glands. —The  right  pharjTigeal  gland  was 
enlarged  to  the  size  of  a  small  hen's  egg  ;  the  left  was 
lobular  in  outline  and  measured  IJ-  in.  by  1  in.  by  fin. 
Both  were  caseous  throughout  and  gritty  on  section. 

Cervical  Glands. — In  the  middle  of  the  neck,  on  the  right 
side,  extending  from  the  mastoid  process  to  the  level  of  the 
th\Toid  cartilage,  there  was  a  chain  of  five  glands,  the 
largest  the  size  of  a  pigeon's  egg  ;  on  section  they  resembled 
the  left  submaxiDary  glands;  and  two  showed  signs  of 
breaking  down  in  the  central  parts. 


On  the  left  side  tliere  were  four  glands  slightly  smaller 
than  those  on  the  right,  similarly  affected. 

Thyroid  Body. — Normal. 
Abdomen  : 

Omentum.  —  Showed  sparsely  scattered  opaque 
yellow  tubercles,  the  largest  the  size  of  a  wheat  grain. 

Peritoneum. — Similar,  but  more  numerous,  tubercles 
were  seen  on  the  peritoneum  between  the  coils  of 
the  large  intestine. 

Stomach,  Small  Intestine,  Large  Pntestine. — Normal. 

Mesenteric  Glands. — In  the  anterior  part  of  the 
mesentery  there  were  three  glands  caseous  through- 
out and  beginning  to  soften  ;  one  of  the  glands  was 
the  size  of  a  broad  bean,  the  others  that  of  peas  ; 
a  fourth  gland  contained  a  caseous  focus  ;  the  rest 
of  the  glands  were  normal  in  size  and  appearance. 

Colic  Glands. — One  in  the  midst  of  the  coils  of 
the  large  intestine,  the  size  of  a  pea,  was  oparj^ue  and 
caseous  throughout. 

The  Spleen  was  little  if  at  all  enlarged.  On  the 
capsule,  particularly  on  the  convex  surface,  there 
were  numerous  translucent  mushroomed  tubercles  ; 
projecting  under  the  capsule  and  partly  embedded 
in  the  substance  were  five  firm  nodules,  ranging  in 
size  from  a  small  pea  to  a  large  marble  (the  latter 
projected  more  than  half  its  diameter). 

On  section  the  nodules  were  opaque  yellowish 
white  in  the  centre  and  greyish  red  around  the  margins ; 
in  the  substance  of  the  spleen  there  were  two  or 
three  small  nodules,  which  did  not  cause  projections 
on  the  suvfacr. 

Tie  Liver  was  purplish  black  in  colour.  On  the 
surface  there  were  numerous  flat  grey  translucent 
growths,  2  to  3  mm.  in  diameter  ;  these  covered 
small  caseous  and  gritty  tubercles  embedded  in  the 
substance  ;  on  the  convex  surface  at  one  part  they 
were  aggregated  closely  together,  and  from  them 
recent  strands  of  connective  tissue  passed  to  the 
diaphragm.  In  the  depth  of  the  liver  there  were 
a  few  scattered  opaque  miliary  tubercles  ;  the  sub- 
stance of  the  liver  showed  besides  very  numerous 
minute  grey  foci. 

T' e  Portal  Glands,  in  the  small  om-i-ntum,  three  in 
number,  were  enlarged  indurated  and  showed  on 
section  translucent  fibroid  tissue  surrounding  firm 
caseous  nodules  and  irregular  caseous  masses. 

Ceeliac  Glands. — Six  in  number,  the  largest  the 
size  of  a  filbert,  resembled  the  portal. 

Kidneys — The  left  kidney  showed  about  half  a  dozen 
grey  tubercles  in  the  cortex. 

In  the  cortex  of  the  right  kidney  there  were  a  few 
minute  grey  tubercles  and  one,  the  size  of  a  shot, 
opaque  in  the  centre. 

The  j)elves  and  calyces  of  both  kidneys  were 
dilated.  The  bladder  was  not  examined,  but  no 
obstruction  to  the  ureters  was  found. 

Su prarenal  Bodies. — Normal. 
Thorax  : 

Lungs. — On  opening  the  thorax  the  right  lung 
was  seen  to  be  almost  universally  adherent  to  the 
chest  wall  and  diaphragm  ;  the  anterior  half  of  the 
hmg  was  so  thoroughly  adherent  to  the  parietal 
pleura  that  it  was  impossible  to  separate  one  from 
the  other  withov.t  tearing  ;    the  same  applies  in  less 
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degree  to  the  caudal  lobe  and  diaphragm  ;  the  left 
lobe  was  adherent  at  various  places  by  more  recent 
adhesions. 

When  removed  from  the  thorax,  the  surface  of 
the  right  cephalic  lobe  was  seen  to  be  very  roughened 
and  irregular  ;  the  surface  of  the  caudal  lobe  showed 
numerous  flattened  warty  growths,  singly  and  ui 
groups,  situated  chiefly  near  the  margins  ;  on  the 
surface  of  the  left  lung  there  were  similar  tuberculous 
growths,  but  not  so  abundant.  Around  the  margins 
of  the  lungs  there  were  continuous  rows  of  thick 
pinkish  fleshy  caseating  growths. 

On  longitudinal  section  the  anterior  half  of  the  right 
lung  was  entirely  solid,  being  composed  of  firm  grey 
translucent  lobular  masses  ;  in  the  caudal  lobe  there 
were  similar  masses  of  various  sizes,  but  here  they 
were  surrounded  by  congested  crepitant  lung  tissue, 
and  did  not  occupy  whole  lobules.  Section  through 
the  left  lung  showed  it  to  resemble  the  right  caudal 
lobe,  with  the  exception  that  the  masses  were  a  little 
smaller  and  there  were  numerous  discrete  tubercles  ; 
the  nodules  showed  a  relatively  slight  amount  of 
central  necrosis. 

Bronchial  Glands. — Very  greatly  enlarged  dense 
and  caseous  throughout,  the  cut  surfaces  being  appre- 
ciably gritty  from  calcification. 

Mediastinal  Glands.— Dorsal  mediastinal  glands 
were  similarly  but  not  so  extensively  affected. 

Ventral  mediastinal  grands  were  greatly  enlarged 
dense  and  practically  caseous  throughout. 

Plevra. — On  the  right  side  the  pleura  was  greatly 
thickened,  especially  in  the  anterior  part,  where  it 
measured  1  cm.  in  greatest  thickness  ;  it  consisted 
of  pinkish  fibroid  tissue  beset  with  irregular  masses  of 
dense  caseated  tissue  ;    the  surface  was  warty. 

The  left  pleura  was  covered  with  large  patches  of 
growth  similar  to  that  on  the  right  side. 

Diaphragm. — The  pleural  surface  on  the  right  side 
resembled  the  right  parietal  pleura  ;  the  left  side 
was  not  so  severely  affected,  the  tuberculous  growths 


being  disposed  chiefly  around  the  margins  of  the 
tendon. 

In  the  ventral  mediastinum,  extending  from  the 
diaphragm  to  the  enlarged  ventral  mediastinal  glands^ 
and  partlv  enclosing  the  heart,  was  a  large  mas'; 
of  new  formed  tuberculous  tissue,  similar  to  that  or 
the  right  side  of  the  chest  wall. 

The  peritoneal  surface  of  the  diaphragm  on  the 
right  side  was  closely  covered  with  hard  flattened 
translucent  nodules,  the  larger  of  which  were  opaque 
in  the  centre.  On  the  left  side  there  were  similar 
nodules,  but  much  less  numerous  ;  some  of  the  larger 
ones  were  here  surrounded  by  connective  tissue 
outgrowths. 

Heart. — The  pericardial  surface  of  the  left  ventricle 
was  slightly  roughened  ;  otherwise  the  pericardium 
was  normal.    Heart  muscle  and  valves  normal. 

Right  Prescapular  Gland  the  size  of  a  large  bean,  was 
dense  and  caseating  throughout.  The  left  was  twice 
the  size  and  similar  on  section. 

Axillary  Glands. — Both  axillary  glands  were  enlarged 
and  tuberculous,  but  not  in  so  advanced  a  condition 
of  caseation  as  the  prescapular. 

Prepectoral  Glands  were  larger  and  firmer  than  normal, 
but  showed  no  opaque  foci. 

Superficial  Inguinal  Glands. — Normal. 

Left  Precrural  Gland  contained  a  pea-sized  caseating 
nodule ;  the  right  three  or  four  similar  but  smaller 
nodules. 

Lumbar  Glands. — Resembled  the  portal. 
Iliac  Glands,  Testicles. — Normal. 

Microscopical  Examination. 
Spleen. — One  tubercle  bacillus  seen. 

Right  Tonsil  -       -  1 

Liver      -       -       -    -  No  tubercle  bacilli. 
Diaphragm     •       "  J 


PIG  78. 

Age— 15  months. 

Fed— Once  with  an  emulsion  male  from  the  tuberculous  organs  of  Guinea-pigs  1148  an>I  1150,  inoculatei 
with  the  milk  of  Cow  164. 

Date— August  24th,  1904. 
Amount  of  Emulsion— 0-.5  cc. 

Number  of  Tubercle  Bacilli— 10-15  million.  (The  emulsion  was  mixed  with  stcrihsed  milk  and  given  with  the- 
ordinary  food.) 


Killed— January  3rd,  1905. 
Duration  of  Experiment— 132  days. 

Clinical  History. 

The  animal  remained  in  good  health  throughout  the 
experiment. 

Weights. 

The  animal  was  weighed  every  three  weeks  and  on 
each  occasion  showed  a  steady  gain  in  weight. 

cwt.  qrs.  lbs. 

August  30th,  1904    2     1  22 

January  3rd,  1905    2     2  13 

Gain  in  weight. — 1  qr.  19  lbs. 

Average  weeUy  increase. — 2*5  lbs. 

Tuberculin  Test. 

December  16th,  1904.  124  days  after  the  experiment 
began.    Positive.    Rise  of  temperature  1-5°C. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  splendid  condition  ;     very  fat. 

Tonsils,  Tongue,  Pharynx,  Submaxillary  Lymphatic 
Glands,  Retropharyngeal  Lymphatic  Glands,  Cervical 
Lymphatic  Glands,  Thyroid  Body.— 'Normal  ^tiatk- 


Abdomen  . 

Omentum,  Peritoneum,  Large  Intestine,  Small 
Intestine. — Normal. 

Gastric  Glands. — One  of  the  glands  along  the  lesser 
curvature  of  the  stomach  showed  an  opaque  hard 
yellowish  white  slightly  gritty  nodule,  about  2*5 
mm.  in  diameter. 

Mesenteric  Glands. — In  the  middle  two-fourths  of 
the  mesentery  five  of  the  mesenteric  glands  were 
found  to  contain  hard  masses  ranging  in  size  from 
a  sparrow's  egg  to  that  of  a  broad  bean  ;  these  were 
irregular  and  nodular  on  the  surface  and  on  section 
showed  hard  dry  greyish  white  caseated  tissue,  very 
gritty  from  calcification ;  there  was  a  very  shght 
amount  of  fibrous  tissue  surroimding  the  masses. 
A  gland  near  one  of  the  above  showed  a  small  caseous 
nodule.  The  rest  of  the  mesenteric  glands  were 
normal. 

Ileo-Colic  Glands,  Colic  Glands. — Normal 

Liver. — Showed  under  the  capsule  on  the  anterior 
surface  three  opaque  yellow  foci  about  the  size  of 
mustard  seeds.    No  foci  seen  on  section. 
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Portal  Glands. — In  the  small  omentum  there  were 
four  glands  ranging  in  size  from  a  French  bean  to  a 
filbert ;  three  of  the  glands  eaeh  contained  a  hard 
irregular  yellowish  white  slightly  gritty  nodule,  the 
largest  about  the  size  of  a  pea  ;  the  fourth  gland 
contained  three  or  four  similar  nodules. 

Spleen. — -Normal. 

Kidneys. — Showed  on  the  surfaces  numerous  pale 
grey  points,  which  on  section  were  found  to  extend 
a  variable  distance  into  the  cortices  as  radial  streaks. 

Suprarenal  Bodies,  Lvmhar  Glands,  Iliac  Glands. 
Pancreaiic  Glands. — Normal. 

Thorax  : 

Heart,   Pericardium,   Pleura. — Normal. 

Lungs. — In  the  left  lung  under  the  pleura  there 
was  a  spherical  grey  body  the  size  of  a  mustard  seed. 


In  the  right  lung,  under  the  pleura  covering  an 
interlobular  septum,  there  was  a  nodule  2  mm.  in 
diameter,  composed  of  tissue  closely  resembling 
glandular  tissue. 

Bronchial    Glands,    Dorsal    Mediastinal  Glands. 
Ventral    Mediastinal    Glands — Norm.  1. 

Prescapular  Glands,  Prepectoral  Glands,  Precrura! 
Glands,  Axillary  Glands. — Normal. 

Uterus,  Ovaries. — Normal. 

M icroscopical  Examimitions. 

Gastric  Gland,  1  at    .  ,      ,  , 

,    ■    rii     1  I  J?     7  •    \  - -No  tubercle  bacnh. 
Jlesenteric  Gland  [Kmulswn)  j 

Portal  Gland. — One  tubercle  bacillus  (?). 

Lung. — (*S'  nali  body  in  'eft) ;  no  tubercle  bacilli.  , 


GUINEA-PIGS  INOCULATED. 
Intraperitoneal  Inoculations. 


Number  of 
Guinea-pig. 

Weight  in 
Grammes. 

Material  Injected. 

Duration  of  Life. 

Result. 

1402 

200 

E.  of  Liver  Foci. 

Killed  99  days. 

General  Tuberculosis. 

1403 

210 

E.  of  Mesenteric  Gland. 

Died  52  days. 

General  Tuberculosis 

DOG  12.  (Puppy.) 

Fed — Once  with  tuberculous  milk  of  Cow  164.  . 

Date— July  26th,  1904. 

Amountof  Milk— 28-2cc. 

Number  of  tubercle  bacilli— 1,000,C0(' 

Killed— September  5th,  1904. 

Duration  of  Experiment— 41  days 

Tvberndin  Test.  POST-MORTEM  EXAMINATION. 

September  1st,  1904.'  Negative.  Dose  of  tuberculin  There  was  no  sign  of  tuberculosis  in  any  of  the  organs 
0  5  cc.  or  glands. 


DOG  6.  (Adult  CoUie.) 


Fed — Once  with  tuberculous  milk  of  Cow  164. 

Date— July  16th,  K06. 

Amount  of  Milk— 23  8  co. 

Number  of  tubercle  bacilli— 1,000,090. 

Killed— August  28th,  1904. 

Duration  of  Experiment — 43  days. 

Tuberculin  Test. 
August  24th,  1904. — Negative.  Dose  of  tuberculin  O'o  cc 

POST-MORTEM  EXAMINATION. 

Body. — In  very  good  condition. 
Tonsils  and  Pharynx. — Normal. 

Submaxillary,  Pharyngeal  and  Cervical  Glands. — Normal. 
Intestines.  — Norma  1 . 

Mesenteric  Glands. — Under  the  peritoneum  there  were 
about  half-a-dozen  yellow  foci  which  projected  shghtly 
above  the  surface  ;    on  section  these  did  not  appear  to 


extend  into  the  gland  substance  and  were  possibly  of  a 
fatty  nature  (no  tubercle  bacilh  were  foimd  in  a  smear 
preparation)  ;  the  substance  of  the  glands  was  quite 
normal  in  appearance. 

The  Bight  Kidney  showed  on  the  surface  two  greyish 
white  foci  which  on  section  extended  into  the  cortex  as 
radial  streaks. 

Other  organs  and  glands  were  normaL 

Microscopical  Examination. 

Paraffin  sections  of  the  mesenteric  glands  and  kidney 
revealed  no  tubercle  baciUi  or  structure  suggestive  of 
tuberculosis. 


574 


DOa  16.  (Puppy.) 

Fed — Once  with  an  emulsion  made  from  tlie  tuberculous  organs  of  Guinea-piars  1148  and  1150,  inoculated  with 
milk  of  Cow  164. 

Date— August  23rd,  1904. 

Amountof  Emiilsion- 0-5  cc. 

Number  of  tubercle  bacilli— 101 5  million. 

Killed— October  6th,  1904. 

Duration  of  Experiment— 44  days. 


Tuberculin  Test. 
October  4th,  1904.    42  days  after  the  experiment  began. 
— Rise  of  temjjerature  0'5°C.     Slight  local  thickening,  no 
constitutional  disturbance.    Dose  of  tuberculin  2'0  cc. 

POST-MORTEM  EXAMINATION. 

The  subcutaneous  tissues,  over  an  area  four  inches  in 
diameter,  around  the  seat  of  inoculat-on  of  tuberculin 
(48  hours  previously)  were  intensely  hoemorrhagic  and 
slightly  oedematous. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Cervical  Glands. — Normal. 

Abdomen. : 

The  peritoneal  cavity  contained  an  excess  of  clear 
serous  fluid. 

Omentum,  Peritoneum,  Stomach,  Small  Intestine, 
Large  Intestine. — Normal. 

Mesenteric  Glands. — A  gland  in  the  posterior  part 
of  the  mesentery  showed  in  the  cortex  just  under 
the  capsule  two  or  three  greyish  white  translucent 
foci  not  larger  than  the  head  of  a  pin  ;  these  foci 
were  soft  and  when  cut  into  were  not  easily  differen- 
tiated from  the  gland  tissue  in  which  they  were  em- 
bedded ;  they  may  have  been  early  tubercles.  The 
jland  in  which  they  were  contained  was  not  enlarged 
or  indurated. 

Other  mesenteric  glands  and  the  colic  glands  were 
normal  in  size  and  appearance. 
Spleen. — Normal. 

Liver. — The  liver  showed  in  the  substance  sparsely 
scattered  opaque  whitish,  or  yellowish  white  foci, 
about  the  size  of  a  grain  of  sand  ;  these  foci  could 
be  shelled  out  from  the  liver  substance  ;  a  smear 
made  from  two  or  three  showed  no  tubercle  bacilli, 
but  a  few  organisms  stained  blue. 

Portal  Gland. — Normal. 

Kidneys. — Both  kidneys  showed  in  the  cortex 
numerous  pale  whitish  translucent  bodies  ranging 


in  size  from  aboui;  v  u  to  1*0  mm.  in  diameter; 
some  of  these  bodies  had  minute  opaque  white  centres, 
whilst  others  contained  a  little  cavity  ;  the  bodies 
occurred  in  every  part  of  the  cortex,  but  did  not 
project  above  the  surface  of  the  kidney  and  were 
not  found  in  the  medullary  zones  ;  they  were  soft 
and  not  readily  shelled  out.  Tlie  bodies  closely 
resembled  early  tubercles,  but  no  tubercle  bacflli 
were  found  in  a  smear  preparation  made  from  three 
or  four  of  them. 

Suprarenal  Bodies,  Iliac  Glands,  Lumbar  Glands. — 
Normal. 
Thorax  : 

Inings. — The  lungs  were  pinkish  in  colour  and 
collapsed  well.  In  each  lung  there  were  from  six  to 
eight  dark  grey  translucent  tuberc  les,  the  largest  the 
size  of  a  pin's  head,  felt  between  the  finger  and  thumb 
as  hard  spherical  bodies ;  they  lay  chiefly  just  beneath 
the  pleura,  one  or  two  only  being  found  in  the  depth  ; 
several  of  the  tubercles  were  surroundel  by  an 
areola  of  intense  congestion. 

Bronchial  Glands,  Heart,  Pericardium,  Pleura.  — 
Normal, 

Inguinal  Glands,  Pvescapular  Glands. — Normal. 

Microscopical  Examination. 
Smears  from  : — 

Mesenteric  Gland  Emulsion^ 

Kidney  rNo  tubercle  bacilli. 

Liver  J 

Lung. — Numerous  tubercle  baciUi,  many  in  clumps  ; 
the  bacilli  were  moderately  long,  and  not  beaded. 

Guinea-Pigs  Inoculated  Intraper ,'toneally. 
No.  1299.    With  Emulsion  of  the  Mesenteric  Gland, 
showing  whitish  foci. — Died  in  45  days  of  general  tuber- 
culosis. 

No.  1301. — With  Emulsion  of  Liver  1  -r  •  ^ 
No.  U02.— With  Emulsion  of  Kidney  \  Remained 
No.  imO.— With  Emulsion  of  Lung.     J  ^leaUhy. 


DOG  22. 

Fe3 — Once  with  an  emulsion  made  from  the  tubercu 
milk  of  Cow  164. 

Date— August  2.3rd,  1904. 

Amount  of  Emulsion— 0-5  cc. 

Number  of  tubercle  bacilli— 10-15  million. 

Killed— October  6th,  1C04. 

Duration  of  Experiment — 44  days. 

Tuberculin  Test. 
October  4th,  1904.    42  days  after  the  experiment  began. 
Slight  rise  of  temperature  (0'3°C).   Slight  local  thickening, 
no  constitutional  disturbance.    Dose  of  tuberculin  5'Occ. 

POST-MORTEM  EXAMINATION. 

There  was  a  large  area  of  intense  congestion  in  the 
subcutaneous  tissues  around  the  site  of  inoculation  of 
the  tuberculin  (forty-eight  hours  previously). 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Lymphatic 
Glands,  Pharyngeal  Lymphatic  Glands,  Cervical  Lym- 
phatic Glands. — Normal. 


(Adult.) 


organs  of  Guinea  pigs  IH8  and  DT.O,  inoculated  with 


Abdomen : 

Omentum,  Peritoneum,  Stomach,  Small  Intestine, 
Large  Intestine,  Mesenteric  Glands,  Colic  Glands, 
Liver,  Spleen. — Normal. 

Kidneys. — In  the  cortex  of  the  right  kidney  there 
were  two  greyish  white  foci,  similar  to  those  seen  in 
Dog  (Puppy)  16. 

Left  kidney  normal,  except  that  the  capsule  stripped 
badly. 

Sv prarenal  Bodies. — Normal.  ' 
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Thorax  : 

Lungs. — Contained    two    hard  translucent 
tubercles,  the  size  of  pins'  heads. 


grey 


Bronchial  Glands,  Heart,  Pericardium,  Pleura.— 
Normal. 


Inguinal  Glands,  Iliac  Glands,  Lumbar   Glands,  Pre- 

scapular  Glands. — Normal. 

Microscopical  Examination  {Smear  Preparations). 

Kidney  tubercle  baciUi. 

Lung  Tubercle.  J 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  mesenteric  glands  remained  healthy. 


DOG  14.  (Puppy.) 
Fed — Once  with  tuberculous  milk  of  Cow  161. 
Date^uly  26th,  190 i. 
Amount  of  Milk— 28  2  cc. 
Number  of  tubercle  baciUi— 1,00  ),O0O. 
Killed— November  33th,  1954. 
Duration  of  Experiment— 127  days. 


Tuberculin  Tat. 
November  18th,  1904.    115  days  after  experiment 
bE-gan. — Positive 
tub;rculin  2'0  cc 


Rise  of  temperature  0-8''C.    Dose  of 


POST-MORTEM  EXAMINATION. 
Condition. — Moderate. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum,  Small  Intestines. — Normal. 

Large  Intestine. — About  the  middle  of  the  colon 
there  was  a  tense  submucous  nodule,  the  size  of  a 
small  pea  ;  on  section  it  showed  a  thick  white  fibrous 
wall  and  soft  greenish  yellow  contents. 

Mesenteric  Glands. — The  terminal  gland .  of  the 
series  was  enlarged  to  the  size  of  a  filbert  and  hard- 
ened ;  on  section  it  was  composed  throughout  of 
tough  yellowish  white  somewhat  translucent  necrosed 
tissue,  around  the  marginal  parts  of  which  chiefly 
there  were  ojsaque  milky  white  streaks  and  foci,  some 
of  which  were  just  perceptibly  gritty  ;  at  one  part 
of  the  gland  there  was  a  small  space  filled  with  thin 
greenish  purulent  fluid.  The  capsule  of  the  gland 
was  thickened.  Other  mesenteric  glands  were 
aormal. 

Ileo-Colic  Glands. — Normal. 


Liver. — On  the  surface  of  the  liver  a  minute  yellow 
point  was  seen.  On  section  this  was  seen  to  extend 
a  short  distance  into  the  substance  as  a  yellow  streak  ; 
it  was  probably  of  a  fatty  nature.  No  tubercle 
bacilli  were  found  in  a  smear  preparation  made  from 
it.  With  this  exception  the  liver  was  perfectly 
normal. 

Portal  Gland,  Spleen,  Kidneys,  Suprarenal  Bodies. 
— Normal. 

Thorax  : 

Heart,  Pleura. — Normal. 

Lungs. — The  left  lung  showed  on  the  surface 
beneath  the  pleura  three  translucent  grey  tubercles, 
the  largest  the  size  of  a  mustard  seed. 

On  the  surface  of  the  right  lung  there  were  two 
similar  tubercles. 

Bronchial  Glands. — Appear  normal. 

Microscopical  Examination. 

Pus  from  Mesenteric  Gland. — Numerous  tubercle  bacilli, 
mostly  in  clumps. 

Liver,  \        tubercle  bacilli. 

Lung  Tubercle  j 

Colon  Nodule. — No  tubercle  bacilli,  but  several  large 
bacilli  stained  blue. 

A  guinea-pig,  No.  1371,  inoculated  intrapoiitoiieally 
with  an  emulsion  made  from  the  mesenteric  gland,  died 
in  62  days  of  general  tuberculosis. 


DOG  8.   (Adult,  over  7  years  old.) 
Fed — Once  with  tuberculous  milk  of  Cow  161. 
Date— July  IGth,  1934. 
Amount  of  Milk— 23  8  cc. 
Number  of  tubercle  bacilli— 1,000,030. 
Killed— November  22nd,  1904. 
Duration  of  Experiment— 129  days. 


T uberculin  Test. 

November  IStli,  1904.  125  days  after  e  :periment 
began. — Rise  of  temperature  r9"C.  Dose  of  tuberculin 
4  cc.    No  constitutional  disturbance. 

POST-MORTEM  EXAMINATION. 
Body. — In  fair  condition. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Cervical  Glands,  Omentum,  Peritoneum, 
Large  Intestine,  SmaU  Intestine,  Mesenteric  Glands,  Colic 
Glands,  Spleen. — Normal. 

Kidneys. — Capsules  strip  badly.    No  tubercles. 

Liver.  — Normal. 

Portal  Gland. — Normal 


Thorax  : 

Heart,  Pericardium,  Pleura. — Normal. 

Lungs. — Deeply  pigmented,  contained  two  nr 
three  small  very  hard  (stony)  irregular  bodies,  which 
it  wiis  impossible  to  crush. 

Bronchial  Glands. — Jet  black,  normal  in  size, 
showed  no  tubercles. 

Testicles,  Inguinal  Glands. — Normal. 

Microscopical  Examination  [Smear  Preparations). 
Pharynge  d  Gland, ' 

Portal  Gland,         ]■  No  tubercle  bacilli. 
Spleen. 
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DOG  18.  (Puppy,  large  breed.) 

Fed — Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  an:l  1150,  inoculated  with 
mil'i  of  Cow  164. 

'Late— August  23rd,  1904. 

Amount  of  Emulsion— 0-5  co. 

Number  of  tubercle  bacilli— 10-15  million 

Killed — January  5th,  1905. 

Duration  of  Experiment — 135  days. 


Tuberculin  Test. 

December  16th,  1904.  115  days  after  experiment 
Vegan. — Negative.  No  rise  of  temperature.  Dose  of 
tuberculin,  2'0  cc. 

POST-MORTEM  EXAMINATION. 
Body. — In  good  condition. 

Tonsils,  Pharynx,  Submaxillary  Glands,  Retropharyngeal 
Glands,  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum,    Peritoneum,  Large    Intestine,  Small 

Intestine,  Gastric  Glands,  Ileo-Colic  Glands,  Colic 
Glands. — Normal. 

Mesenteric  Glands. — Two  mesenteric  glands  were 
enlarged,  one  to  the  size  of  a  small  filbert,  the  other 
to  three  times  that  size  ;  both  were  elastic  and 
fluctuant  and  on  section  exuded  a  quantity  of  thin 
whitish  puriform  fluid  ;  when  divided  the  greater 
part  of  each  gland  was  seen  to  be  composed  of  tough 
milky  white  spongy  or  shreddy  tissue,  in  the  inter- 
stices of  which  the  puriform  lluid  was  contained 
(numerous  tubercle  bacilli  found). 

Spleen,  Liver,  Portal  Glands. — ^Normal. 

Kidneys. — The  left  kidney  showed  on  the  surface 
three  or  four  grey  foci  (about  0"5  mm.),  one  of  which 
was  slightly  opaque  in  the  centre. 


In  the  right  kidney  there  were  two  grey  foci,  both 
of  which  showed  minute  whitish  central  opacities. 
Nothing  abnormal  seen  on  section. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart,  Pleura. — Normal. 

Lungs. — Showed  under  the  pleura  a  few  scattered 
grey  transparent  tubercles,  slightly  less  than  1  mm. 
in  diameter  ;  in  one  lobe  there  was  a  nodule  about 
2  mm.  in  diameter,  which  on  section  was  grey 
translucent,  and  homogeneous  throughout  (tubercle 
bacilli  were  found  in  a  smear  from  the  latter  and 
also  in  one  from  the  former). 

Bronchial  Glands. — Normal  in  size  and  appearance. 

Lumbar  Glands,  Iliac  Glands,  All  Peripheral  Lymphatic 
Glands. — Normal. 

Microscopical  Examination, 

Mesenteric  Glands. — Two  smears.  Numerous  tubercle 
bacilli. 

Lung. — Two  smears.    A  few  tubercle  bacilli  in  each. 
Left  Kidney. — No  tubercle  bacilli. 

A  culture  was  obtained  from  the  mesenteric  gland  (see 
Modification  Experiments). 


DOG  20.  (Adult  Terrier.) 

Fed — One;  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  114S  ani  1150,  ipoculated  with 
milk  of  Cow  161. 

Date— August  23rd,  1904. 

Amount  of  Emulsion— 0-5  cc. 

Number  of  tubercle  bacilli — 10-15  milhon. 

Killed— January  Gth,  19.05. 

Duration  of  Experiment— 136  days. 

T uherculin  Test. 
December  16th,  1904.    115  days  after  feeding.— Rise 
o:  temperature,  0-9°C.    DoS3  of  tubercuhn  5-0  cc. 

POST-MORTEM  EXAMINATION. 

Tonsils,  Pharyngeal  Mucous  Membrane,  Submaxillary 
Glands,  Cervical  Glands. — Normal. 

Left  Retropharyngeal  Gland. — Slightly  enlarged  and 
indurated.  Cont  lined  a  small  cavity  filled  with  viscid 
mucoid  blood-stained  material  (a  few  tubercle  bacilli 
were  found  in  a  smear). 

Right  Pharyngeal  Gland,  Thyroid  Body. — Normal. 

Abdomen  : 

Omentum.,  Peritoneum,  Small  Intestine,  Large 
Intestine. — Normal. 

Mesenteric  Glands. — Normal  in  size,  on  section 
in  the  terminal  gland  a  pearly  body,  the  size  of  a 
mustard  seed,  was  seen  which  easily  shelled  out 
(no  tubercle  bacilli,  but  numerous  bacilli  stained 
blue). 

Ileo-Colic  Glands. — Two  in  number,  one  on  each 
side,  wer3  not  obviously  enlarged  ;  one  contained  a 
whitish  soft  (fibrous)  nodule  which  easily  shelled 
out ;    the  other  a  yellowish  necrotic  focus. 


Colic  Glands. — ^Noraiil 
Spleen. — Normal. 

Liver. — Showed  under  the  capsule  a  translucent 
tubercle  the  size  of  a  pin's  head  (no  tubercle  bacilli). 
Portal  Gland. — Normal. 

Kidneys. — Both  kidneys  showed  in  the  cortex, 
on  the  surface,  numerous  grey  foci  about  1  mm. 
in  diameter  ;  some  of  these  were  whitish  in  the  centre, 
others  appeared  to  contain  a  minute  cavity. 

Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart,  Pleura,  Lungs,  Bronchial  Glands. — Normal. 
Prescapular  Glands. — Normal. 

M icroscopical  Examination. 

Ileo-Colic  Gland. — A  moderate  number  of  tubercle 
bacilli. 

Mesenteric  Gland. — No  tubercle  bacilli,  several  long 
bacilli  stained  blue. 

Pharyngeal  Gland. — Five  tubercle  bacilli  seen  after 
prolonged  search. 

Liver, 
Kidney.  \ ' 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
a  mesenteric  gland  (normal  to  the  naked  eye)  developed, 
general  tubsrculosis. 


No  tubercle  bacilli. 


CAT  2.  (Adult.) 


Fed— Once  with  tubarculous  milk  of  Cow  161, 

Date- July  16th,  19)4. 

Amount  of  Milk— 23-s  cc. 

Number  of  tubercle  bacilli-1,000,030. 

Killed— August  28lh,  1901. 

Duration  of  Experiment— 43  days. 


Tuberculin  Test. 
August  24th.     39  days  after  feeding. — Negative.  Cose 
of  tuberculin  0'5"  cc. 

POST-MORTEM  EXAMINATION. 

Tonsils  and  Intestines. — Normal. 


Suhmaxillanj,  Pharyngeal,  Cervical,  Abdominal  and 
Thoracic  Lymphatic  Glands. — Normal. 

There  was  no  evidence  of  tuberculosis  in  any  of  the 
organs. 


CAT  6.  (Kitten.) 

Fed— Once  with  tuberculous  milk  of  Cow  164, 

Date— July  16th,  1904. 

Amount  of  Milk- 23-8  cc. 

Number  of  tubercle  bacilli— 1,000,000 

Killed— August  27th,  1904. 

Duration  of  Experiment  -42  days. 


Tub'^rculin  Test. 

A  ugu-:t  24th,  IC  O  1.  33  days  a'ter  the  experiment  I  egan. 
— Negative.    Eose  of  tuberculin  0"5  cc. 

POST-MORTEM  EXAMINATION. 
Pharynx  and  Tonsils. — Normal. 
Submaxillary  and  Pharyngeal  Glands. — Normal. 

Small  Intestine. — The  terminal  Peyer's  patch  showed 
a  minute  ulcer  in  the  mucous  membrane  ;  in  the  sub- 
mucous tissue  under  the  ulcer  there  was  a  firm  opaque 
white  caseous  patch  about  2  mm.  in  diameter ;  the 
peritoneum  over  it  was  normal. 

The  rest  of  the  small  intestine  and  the  large  intestine 
were  normal. 

Mesenteric  Glands. — Normal. 


Ileo-Colic  Glands. — One  somewhat  flattened  gland, 
half  an  inch  in  greatest  diameter,  showed  arranged  around 
the  cortex  a  scries  of  firm  greyish  white  caseous  nodules, 
the  majority  about  2  mm.  in  diameter.  A  small  gland  on 
the  opposite  side  of  the  junction  of  the  ileum  and  ccecum 
contained  two  small  caseous  nc  dales. 

Colic  (??anrfs.— Normal. 

Lungs  and  Bronchial  Glands. 

Spleen,    Liver,    Portal  Gland, 
Bodies. — Normal. 


-Normal. 

Kidneys,    Su  prarenaV 


Microscopical  Examination  (Smear  Preparations). 
Intestinal  Lesion    •       •  \  -.^ 

Small  Ileo-Colic  Gland    -  /  Numerous  tubercle  bacilli 


CAT  16.  (Adult.) 

Fed — Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guir.ea-pigs  1148  and  iloO,  inocu'ated  w'ui 
milk  of  Cow  16-1. 

Date— August  23rd,  1904. 

Amount  of  Emulsion— 0-5  cc. 

Number  of  tubercle  bacilli— lO- 15  million. 

Killed— October  8th,  1904. 

Duration  of  Experiment— 46  days. 

Tuberculin  Tes'.  POST-.MORTEM  EXAMINATION. 

October  4th.  1904.    42  days  after  experiment  began. —        There  was  no  sign  of  tuberculosis  in  any  of  the  organ? 
Tlie  temperature  rose  O'O^O.  three  hours  after  injection.     or  glands. 
Dcse  of  tubercuUn,  2  0  cc.  ^ 
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CAT  18.  (Kitten.) 

Fed— Once  with  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  and  1150  inoculated  with 
milk  of  Cow  104. 

Date— August  23rd,  1904. 

Amount  of  Emulsion— 0  5  cc.  1 
Number  of  tubercle  bacilli— 10-15  million. 
Killed— October  8th,  1904. 
Duration  of  Experiment— 46  days. 


Tuberculin  Test. 

October,  4th,  1904.  42  days  after  experiment  began. 
Temperature  rose  0'9°C.six  hours  alter  injection.  Dose 
of  tuberculin  I'O  cc. 

POST-MORTEM  EXAMINATION. 

Tonsils  and  Pharynx. — Normal. 

Submaxillar  I/,  Pharyngeal  and  Cervical  Glands. — 
Normal. 

Small  Intestine. — A  Peyer's  patch  one  foot  from  the 
ileo-ccecal  valve  showed  two  minute  ulcers  with  slightly 
thickened  bases  in  which  a  few  opaque  whitish  foci  were 
seen  ;  two  inches  further  along  there  was  a  similar  ulcer  ; 
there  was  also  one  quite  near  the  ileo-coecal  valve  ;  the 
latter  showed  more  advanced  caseation  than  any  of  the 
former  three. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — The  glands  in  the  posterior  part 
of  the  mesentery  were  enlarged  indurated  and  showed 
oa  section  caseous  nodules  irregular  in  outline  ranging 
from  a  mere  point  up  to  3  and  4  mm.  in  diameter.  Two 


glands  in  the  anterior  part  of  the  mesentery  were  slightly 
enlarged  and  showed  caseous  foci. 

Ileo-Colic  Glands. — One  on  each  side  of  the  junction 
of  the  ileum  and  ctecum  was  enlarged  to  two  or  three 
times  the  normal  size  and  hardened  ;  on  section  one 
showed  in  the  centre  a  large  caseous  mass,  replacing  about 
three-quarters  of  the  substance,  and  around  the  periphery 
numerous  caseous  foci ;  the  other  gland  contained 
numerous  caseous  foci. 

Colic  Glands. — ^Normal. 

Spleen. — Normal. 

Liver. — Showed  in  the  substance  just  under  the  cap- 
sule a  pinhead-sized  grey  translucent  tubercle. 

Kidneys,  Lungs  and  Bronchial  Glands. — Normal. 

Smear  Preparations. 

Intestine  (ulcer). — One  tubercle  bacillus. 

Mesenteric  Gland  {Emulsion),    1  Numerous  tubercle 
Liver  Tubercle.  f  bacilli. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
a  mesenteric  gland  died  tuberculous. 


KITTEN  8. 

Age— 2^  wee^^s. 

Fed — Once  with  tuberculous  milk  of  Co  .v  164. 

Date— July  16th,  leoi.  i 

Amount  of  Milk— 23-8  cc. 

Number  of  tubercle  bacilli— 1,COO,000. 

Killed— November  24th,  1901. 

Duration  of  Experiment — 131  days. 


Tuberculin  Test. 
November   18th.    125  days  after  feeding.— Negative. 
Dose  of  tuberculin  2-0  cc. 

POST-MORTEM  EXAMINATION. 
Body. — In  good  condition.    Very  fat. 
Tonsils,  Larynx,  Pharynx,  Tongue,  Submaxillary  Glands, 
.Pharyngeal  Glands,   Cervical  Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum,  Stomach,  Small  Intestine, 
■jCoecum,  Colon. — Normal. 

Mesenteric  Glands. — Normal  in  size  and  appearance. 

Ileo-Colic  Glands. — One  ileo-colic  gland  showed 
in  the  centre  an  irregular  hard  opaque  yellow  nodule, 


the  size  of  a  wheat  grain  ;  it  easily  shelled  out  from 
the  gland  tissue  and  when  crushed  between  glass 
plates  was  found  to  be  distinctly  gritty  from  cal- 
cification. A  cover  glass  preparation  showed  numer- 
ous tubercle  bacilli,  singly  and  in  clumps  ;  they 
were  fairly  long,  the  majority  being  beaded. 

A  second  ileo-colic  gland  and  all  the  colic  glands 
were  normal. 

Liver,  Spleen,  Kidneys,  Suprarenal  Bodies.— 
— Normal. 

Thorax  : 

Heart,  Pericardium,  Pleura,  Lungs,  Thoracic 
Glands.  — Normal. 

Various  Lymphatic  Glands  : 

Portal,  Iliac,  Lumbar.— NormaA. 
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CAT  4.  (Adult.) 

Fed— Once  with  tuberculous  milk  of  Cow  16 1. 

Date- July  1 6th,  1904. 

Amount  of  milk— 23-8  cc. 

Number  of  tubercle  bacilli-1,000,003 

Killed— November  23rd,  19)4.  ' 

Duration  of  Experiment -130  days. 


TiihvruUn  Test. 

November  18th,  1904.  125  days  after  feeding.— Positive. 
Rise  of  temperature  1-1°  C.    Dose  of  tuberculi.i  4-0  cc. 

POST-MORTEM  EXAMINATION. 
Condition. — Fair. 

Tongjie,  Tonsils,  Pharynx,  Submaxillanj  Glands,  Pharyn- 
geal Glands,  Cervical  Glands.— NormaX. 

Abdomen  : 

Omentum,  Peritoneum,  Large  Intestine,  Small 
Intestine,  Mesenteric  Glands,  Colic  Normal. 
Liver.— Showed  some  fatty  foci,  but  no  tubercles. 
Portal  Gland,  Spleen,  Kidneys,  Suprarenal  Bodies. 
— Normal. 

Thorax  : 

Heart,  Pleura.— Normal. 


Lungs. — On  the  dorsal  surface  of  the  right  caudal 
lobe  there  was  a  thin-walled  nodule,  about  5  mm. 
in  diameter,  containing  soft  cheesy  white  caseous 
material,  appreciably  gritty  from  calcification ; 
the  lung  tissue  surrounding  the  nodule  was  puckered, 
fibrous  septa  radiating  outwards  over  the  surface. 
Embedded  in  the  sejita  were  some  scattered  yellow 
nodules,  the  largest  the  size  of  a  barley  grain  ;  these 
on  section  were  cheesy  and  very  gritty.  In  other 
liarts  of  the  lobe  there  were  two  translucent  nodules 
about  3  mm.  in  diameter. 

In  the  left  caudal  lobe  there  was  a  hard  caseous 
and  gritty  tubercle,  the  size  of  a  No.  4  shot.  The 
left  cephalic  lobe  contained  a  small  translucent 
tubercle. 

Branch  ial  Glands.  —  Darkly  pigmented ;  no 
tuberculosis. 

Microscopical  Examination. 

A  smear  made  from  the  contents  of  the  large  nodule 
and  from  a  small  nodule  showed  numerous  tubercle  bacilli. 


CAT  20.  (Kitten.) 

Fed— Once  witli  an  e:uulsion  made  from  the  tuberculous  organs  of  Guinea-pigs  1148  and  I  l.'O,  incc.,l:tod  with 
milk  of  Cow  161. 

Date— August  23rd,  19  )4. 

Amount  of  Emvilsion— 0-u  cc.  •  i. 

Number  of  tubercle  bacilli— 10-15  million.  '  h 

Killed -January  7th,  1905.  " 
Duration  of  Experiment  — 137  days. 


Tuberculin  Test. 

December  16th,  1904.  115  days  aft3r  feeding. — 
Negative.    Dose  of  tuberculin  DO  cc. 

POST-MORTEM  EXAMINATION. 

Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyngeal 
Gla  nds. — Normal. 

Abdomen  : 

Omentum,  Peritoneum,  Stomach,  Small  Intestine, 
Large  Intestine. — Normal. 

Mesenteric  Glands. — Normal  in  size.  The  terminal 
mesenteric  gland  showed  in  the  cortex  an  irregular 


chalky  white  mass  of  friable  caseited  tissu?,  very 
gritty  from  calcification  ;  the  rest  were  normal  on 
section. 

Ileo-Colic   Glands,   Colic  Glands. — Normal. 

Between  the  layers  of  the  mesentery  and  me50colon 
there  were  numerous  transparent  oval  bodies, 
similar  to  tho.se  described  in  Cat  14. 

Spleen,  Liver,  Portal  Gland,  Kidneys,  Suprarenal 
Bodies,  Lungs,  Bronchial  Glands,  Heart,  Pie- 
scapular  Gland. — Normal. 

Microscopical  Examination. 

Mesenteric  Gland. — Moderate  number  of  tubercle^- 
bacilU  present. 
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CAT  14  (Adult.) 

Fed— O.ice  with  an  emulsion  male  from  tlij  tuberoulous  orgms  of  Guinea-p'gs  1148  and  115  ),  inoculated  with 
milk  of  Cow  16  k 

Date— Augu-^t  23:cl,  1914. 

Amount  of  Emulsion— 1-0  cc. 

Number  of  tubercle  bacilli— 10-15  million. 

Killed- January  7th,  1305. 

Duration  of  Experiment— 137  days. 


Tubzrculin  Test. 

December  16th,  1904.  115  days  after  feeding. 
Negative.    Dose  of  tuberculin  2  0  cc. 

POST-MORTEM  EXAMINATION. 

Tongue,  Pharynx,  Tonsils,  Submaxillary  Glands,  Pharyn- 
geal Glands. — Normal. 

Abdomen  : 

Omentum,   Peritoneum,   Stomach. — Normal. 

S)nall  Intestine. — Showed  no  sign  of  ulceration. 
Under  the  mucous  membrane  there  was  a  yellow 
spot,  but  no  tubercle  bacilli  were  found  in  it.  The 
intestine  contains  numerous  slender  taenise. 

Large  Intestine. — Normal. 

Mesenteric   Glands. — Were   normal   in   size  ;  on 
section  those  in  the  posterior  part  showed  altogether 
.  about  eight  opaque  yellow  foci,  the  size  of  pins'  heads. 

Ileo-Colic  Glands,   Colic  Glands. — Normal. 


Between  the  layers  of  the  mesentery  and  meso- 
colon there  were  numerous  transparent  oval  seed- 
like bodies,  each  of  which  showed  a  whitish  line 
rimning  through  its  middle  from  pole  to  pole ; 
they  measured  a  little  over  1  mm.  in  length  and 
Mere  arranged  on  each  side  of  the  large  lymphatic 
trunks  ;  when  dissected  from  the  mesentery  each 
body  was  seen  to  be  attached  at  one  pole  to  a  minute 
lymphatic  branch. 

Spleen,  Liver,  Portal  Glaml,  Kidneys,  Suprarenal 

Bodies. — Normal. 

Thorax  : 

Lungs,  Bronchial  Glands,  Heart. — Normal. 

Microscopical  Examination. 

Two  of  the  foci  in  the  mesenteric  glands  were  examined, 
and  were  found  to  contain  numerous  tubercle  bacilli, 
many  very  beaded. 

Intestine. — No  tubercle  bacilli. 


CAT  12.  (Kitten.) 

Fed — ".A'ith  an  emulsion  made  from  the  tuberculous  organs  of  Guinea-pig  1082,  ino  ulated  with  mil: 
of  Cow  164.  -■■ 

Date— July  25th,  1904. 

Amount  of  Emulsion  —12  cc. 

Number  of  tubercle  bacilli— Not  estimxted. 

Killed— July  2oth,  1904.  .  ' 

Duration  of  Experiment— 221  days. 


POST-MORTEM  EXAMINATION. 

Tonsils  and  Pharynx. — Normal. 

Submaxillary,  Retro-Pharyngeal  and  Cervical  Lymphatic 
•  Glands. — Normal. 

Intestines,  Large  and  Small. — Normal. 

Mesenteric  Glands.— Four  mesenteric  glands  were 
slightly  enlarged ;  each  showed  in  the  cortex  several 
opaque  white  caseous  areas,  the  largest  the  size  of  a 
wheat  grain ;  some  of  these  were  highly  calcareous, 
others  only  slightly. 

2'he  Ileo-Colic  Glands  contained  similar  nodules. 


Lungs. — The  ventral  tips  of  the  small  middle  lobes 
were  red  and  consoUdated  ;  in  the  caudal  lobes  just  under 
the  pleura  there  were  seen  several  pin-head  sized  trais- 
lucent  tubercles  ;  they  were  just  perceptible  to  the  tou:h 
and  were  free  from  central  caseation;  cepha  x  lobes 
i.orma!. 

Bronchial  Glands,  Spleen,  Liver,  PortaJ-  Gland,  Kidneys, 
Suprarenal  Bodies,  Peripheral  Lymphatic  Glands. — Normal. 

Microscopical  Examination  {Smear  Preparation). 
Ileo-Colic  Gkn<^.— Numerous  tubercle  bacilli. 
Lung  Tubercle. — No  tubercle  bacilli. 
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CAT  10.   (Young  Adult.) 

Fed— With  an  emulsion  made  from  tli3  t  ibe  eulous  organs  of  Guinea-j)ig  1032,  inoculated  Avith  miVs.  of 
Ojw  164. 

Date-July  2.-ith,  1904. 

Amount  of  Einulsion~-l2  cc. 

Number  of  tubercle  bacilli— Not  estimated. 


Xilled-Mareh  2nd,  1904. 
Duration  of  Experiment— 229  days. 

POST-MORTEM  EXAMINATION. 

Tonsils  and  Pharynx. — Normal. 

The  Left  Retro-Pharyngeal  Gland  was  slightly  enlarged 
and  showed  at  one  extremity  three  hard  irregular  chalky 
bodies  each  a  httle  less  than  a  millet-seed  in  size. 

The  Right  Pharyngeal  Gland  contained  a  few  gritty 
particles. 

Stomach,  Small  Intestine,  Large  Intestine. — Normal. 
Mesenteric   Glands. — One   about   the   middle   of  the 


mesentery  showed  three  or  four  hard  yellowish  tubercles, 
the  largest  about  1  •  5  mm.  in  diameter ;  a  gland  in  the 
posterior  part  of  the  mesentery  contained  two  calcareous 
particles. 

Ileo-Colic  and  Colic  Glands. — Normal. 

Lungs,  Bronchial  Glands,  Spleen,  Liver,  Port  d  G  nd. 
Kidneys,   Suprarenal  Bodies. — Normal. 

Microscopical  Examination  {Smear  Prep  r  :tion). 
Left  Pharyngeal  Gland. ~A  few  tubercle  bacilli. 
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ABSTRACT  OF  POST-MORTEM  NOTES  OF  EIGHT  RHESUS  MONKEYS. 
Fed  with  the  Tubekculous  Milk  of  Cow  164. 


Animal. 
Monkey  - 

Monkey  - 

Monkey  - 
Monkey  - 

Monkey  - 


No. 
94 

92 

9G 
102 

100 


Monkey  - 

Monkey  - 
Monkey  - 


90i 

98 
8S 


Age. 


Baby 

Adult 

Baby 
Adult 

Baby 


Ad  .lit 

BaV.y 
Adult 


Date  of 
Feeding. 


26,  vii.,  1904 

26,vii.,  1904 

26,  vii.,  1904 
26,  vii.,  1904 

26,  vii.,  1904 


26,  vii.,  1904 

26,  vii.,  1904 
26,  vii.,  1904 


Number 

of 
bacilli. 


B.icill 
contained 
in. 


100,000 

100,000 

1,000,000 
1,000,000 

100.000 


100,000 

1,000,000 
1,000,000 


2-8  c.c. 
milk 


2-8  ?  c. 
milk 


28  c.c. 
milk 

28  c.c. 
milk 


2-8  c.c. 

28-2  c.c. 
28-2  c.c. 


Duration 

of 
Experi- 
ment. 


42  days 
(killed). 


42  davs 
(killed). 


42  davs 
(killed). 

42  days 
(kille(i) 


125  days 
(killed). 


128  days 
(killed). 


128  days 
(kille(i). 

128  days 
(kiUeci). 


Tul-ierculin 
Test. 
After  Evperi 
ment. 


1,  ix.,  1904 
Negative. 


1,  i:{..  1904 
Negatie. 


1,  ix.,  1904 
Negative. 

1,  ix.,  1904 
Neii-ative. 


18,  xi  ,  19(14 
Negative.  Rise 
of  tempera- 
ture, 0-3  C. 


18,  Jii..  1904 
Negative. 


IS.  xi.,  1904 
Negative. 

18,  xi.,  1904 
Negative. 


Result. 


All  organs  and  glands  were  free  from 
tuberculosis.  Tbe  lungs  contained 
2  or  »  empliysematous  bullae,  in 
which  the  Pneumonyssus  griffitld  was 
found. 

No  tuberculosis.  There  were  several 
parasitic  cysts  in  the  lung,  some  of 
Avhicli  were  the  size  of  a  pea. 

All  organs  and  glands  perfectly  healthy. 


No  tuberculosis.  The  lungs  showed 
numerous  [larasitic  cysts,  all  of  whi.rh 
contained  the  Pneumonyssus  grijfitlil. 

Tlie  liver  showed  on  the  surface,  just 
under  the  capsule,  seven  s[iherical 
yellow  softened  nodules,  each  about 
2  nmi.  in  diameter  ;  in  the  depth  of 
the  liver  substance  there  were  two 
similar  nodules.  A  smear  made 
from  one  of  the  nodules  showed  no 
tubercle  bacilli,  but  a  few  diplo-bacilli 
i-tained  blue. 

Other  organs  and  all  lymphatic  glands 
were  normal. 

A  guinea  -  pig,  inoculated  with  an 
emulsion  made  from  three  of  the 
nodules,  died  in  44  daj'S  of  general 
tuberculosis. 

There  were  a  few  parasitic  cj'sts  in  the 
omen'aini,  and  numerous  cjsts  con- 
taining tiie  Pvi'iimonysstis  griffit/ii  in 
the  lungs.  Otherwise  all  organs  and 
glands  were  normal. 

All  organs  and  glands  perfectly  healthy. 


On  the  surfacei  of  both  lungs  there  were 
i-everal  slightly  raised  greyish  or 
grejish  yellow  areas,  varying  in 
diameter  from  about  2  to  .5  mm.,  widch 
were  felt  between  the  finger  and 
thumb  as  slight  thickenings.  On 
sectiun  they  were  thin-walled  air-con- 
tiiniiig  cy.-ts,  with  smooth  internal 
walls  covered  with  a  slight  amount 
of  silvery  grey  deposit  ;  in  this- 
deposit  a  varying  luimber  of  the 
Pneumonyssus  giiffithi  vas  found. 
frO'.ne  cavities  coritaiiiing  only  one. 
others  half  -  a  -  dozen  ;  the  larger 
cavities  were  crossed  by  slender 
trabecula-,  and  all  were  in  communi- 
cation with  fine  bronchioles. 

There  whs  no  sign  of  tul  erculosis  in 
any  of  the  organs  or  gland.s. 
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ABSTRACTS   OF   THE   POST-MORTEM   NOTES   OF   SEVENTEEN  GUINEA-FlGS. 

Ten  of  which  were  fed  with  ^Iilk  of  Cow  1G4  and  Seven  with  an  Emulsion  made  from  the  Tubek- 
cuLOUs  Organs  of  GuiNEA-Pi(is  1148  and  1150  inoculated  with  Milk  of  Cow  164. 


No.  of 
<_Juinea 
I'ig. 

Initiii! 
Weight  in 
Grammes. 

Date 
of 

Feeding. 

Numher 
of 

Tiihercle 
Bacili. 

J3acilli 
containtd 
in. 

Method 
of 

J'  dminis- 
tration. 

Duration 
of 

Experiment. 

Result. 

1,152 

160 

27,  vii.,  1904 

10,000 

0-25  e.c. 
milk 

Milk  mixed 

with 
ordinary  food 

41  days 
(died") 

No  Tuberculosis. 

1,153 

950 

27,  vii.,  1904 

10,000 

0.25  c.e. 
milk 

Milk  mixed 

with 
ordinary  food 

42  days 
(killed) 

No  Tuberculo.9is. 

1,103 

240 

14,  vii.,  1904 

lOO'.'OO 

1  -36  e.c. 
milk 

Milk  mixed 

with 
ordinary  food 

41  days 
(killed) 

No  Tuberculosis. 

1,102 

1,100 

14,  vii.,  1C04 

100,000 

1.30  c.e. 
milk 

Milk  mixed 

with 
ordinary  food 

41  days 
(killed) 

I've)  Tuberculosis. 

1,182 

200 

24,  viii,  1904 

l,O0O,O0(.) 

0-05  e.c. 
E.  of 
guinea-pig 
organ.s 

Fed  with 
pipette 

43  (lavs 
(killed) 

No  Tuberculosis. 

1,108 

1,050 

14,  vii.,  1904 

1.0  J(  1,000 

13-6  c.e. 
milk 

^lixed  with 
ordinary 
food 

9  days 
(killed) 

No  Tuberculosis. 

1,121 

870 

14,  vii.,  1904 

1,000,000 

13-0  c.e. 
milk 

Mixed  with 
ordinary 
food 

42  davs 
(died) 

No  Tuberculosis. 

1,179 

200 

24,  viii,  1904 

10,150,000 

0-5  e.c.  E. 
of  (i.P. 

organs 

Fed  with 
[jipette 

42. lays 
(killed) 

No  Tuberculosis. 

1,180 

940 

24,  viii,  1904 

10,150,000 

0-5  c.e.  E. 
of  G.P. 
organs 

Fed  with 
pipette 

42  days 
(killed) 

The  left  submental  and  the  left 
submaxillary  gland  were  en- 
larged and  caseous  tliroughout. 
The  left  cervical  gland  con- 
tained a  caseating  nodule. 

Intestines  and  mesenteric  glands, 
normal. 

Lungs,  normal. 

Spleen,  normal. 

The  liver  showed  some  irregular 
yellow     patches,    not  tuber- 
cnlous. 

The  portal  gland  (;ontainerl  a 
small  caseous  nodule  ;  the  left 
bronchial  a  caseous  focus. 

Microscopical  :  T.B.  in  cervical 
and  bioncliial  glands. 

1,105 
1,104 
1,154 

180 
730 
ICO 

14,  vii.,  101)1 
14,  vii.,  1904 
27,  vii.,  1904 

10,000 

10,000 
10("),000 

1 

0-1.30  c.e. 
milk 

0-1 3(i  c.e. 
milk 

2  8  e.c. 
milk 

jMixed  witli 
ordinary 
food 
Mixed  with 
ordinary 

food 
Fed  witli 
pipette 

90  days 
(killed) 

93  days 
(die.i) 

5."»  davs 
(died") 

No  Tuberculosis. 
No  Tuberculosis. 

Under  the  mucous  membrane  of 
the  lower  end  of  the  ileum  there 
was  a  yellow  sjiot  (T.  i;.  found). 

The  submaxillary  and  the  left 
submental  glands  and  the 
])ortal  gland  were  enlarged  and 
practically  caseous  throughout; 
the  light  cervical  was  partly 
caseous ;  the  left  showed  a 
caseating  nodule. 

Mesenteric  glands,  normal. 

Spleen  enlarged  and  beset  with 
caseating  tubercles,  mostly 
arranged  in  groups. 

Liver  contained  numerous  bile- 
stained  patches  of  necrosis. 

The  lungs  showed  a  moderate 
number  of  caseous  tubercles  ; 
the  ri"ht  anterior  lobes  were 
dark  red  and  consolidated. 

The  bronchial  glands  were  en- 
larged and  showeil  caseous 
patches,  3  to  5  mm.  in  diameter. 

There  was  a  caseous  nodule  in 
one  inguinal  gland. 

Microscopical  :  T.li.  numerous  in 
a  bronchial  gland,  the  left  in- 
guinal gland,  ileum  and  an 
ileo-colic  irhmd. 
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Abstracts  of  the  Post-^[ortem  Notes  of  Seventeen  Guine.v-pigs — contimiecl. 


No.  of 
( luinea 
Pig- 

S  • 

11^  i 

^  -7 
r'  w 

Date 
of 

P'eeiling. 

Number 

01 

Tubercle 
Bacilli. 

Bacilli 
containeJ 
in. 

Method 
of 

Adminis- 
tration. 

5  « 
.2  s 

""a  S 
■-.  to 
3  a. 

PiE.'  ULT. 

1,155 

790 

27,  vii.,1904 

100,000 

2-5  c.e. 
milk 

Fed  with 
pipette 

55  days 
(killed) 

No  Tuberculosis. 

1,183 

120 

24.  viii.,  1904 

1  000  OuO 

0-05  c.c.  E. 
of  G.P.  ' 
organs 

Fed  with 
pipette 

141 

days 
(killed) 

No  Tuberculosis. 

1,181 

820 

24,  viii.,  1904 

1,000,0(10 

0  5  c.c.  E. 
of  G.P. 

organs 

Fed  with 
pipette 

141 

days 
(killed) 

No  Tuberculosis. 

1,174 

200 

24,  viii.,  1904 

10,150,000 

0-5  c.c.  E. 
of  G.P. 

organs 

Fed  with 
l)ipetie 

71  days 
(died) 

Right  submental  and  right 
submaxillary  glands  caseous 
throughout. 

Intestines  and  n.esenteric  glands, 
normal. 

Sp'een  :    twice  tlie  normal  size, 

be.set  with  grey  tubercles,  some 

opaque  in  tne  centre. 
Liver  showed  numerous  irregular 

canary     yellow     patches  of 

necrosis. 

The  lungs  were  be-et  with 
caseous  tubercles  ;  the  right 
cephalic  lolie  vas  entirely 
solid,  den.se  and  caseous 
throughout. 

The  bronchial  and  mediastinal 
glands  were  very  large  and 
caseous  tluoughont;  also  the 
left  inguinal. 

The  right  inguinal,  coeliac  and 
lumbar  glands  t-howed  caseat- 
ing  nodules. 

Microscopical  :  T.B.  numerous  in 
a  lung  tubercle  and  in  a  sub- 
mental gland. 

1,173 

1,  000 

24,  viii.,  1904 

10,150,000 

1 

0-5  c.c.  E. 
of  G.P. 
organs 

Fed  with 
Pipette 

59  days 
(died) 

Left  submaxillary  gland  caseous. 

throughout  and  softened;  r  glit 

submaxillary     studded  with 

caseous  foci. 
The  cervical  glands  were  partly 

caseous. 

The  peritoneal  sac  contained  a 
considerable  amount  of  gela- 
tinous serous  fl.uid. 

The  intestines  and  me-enteric 
glands  were  normal. 

Spleen  enlarged  and  studded  witii 
ca^eating  nodtiles  up  to  the  size 
of  a  pea  ;  the  larger  ones  were 
lobular  in  outline. 

The  liver  was  pale  and  showed  a 
nu.niber  (f  lai'ge  irreKui;ii 
necrotic  |(atelics  and  small 
oi»aque  yellow  foci. 

The  portal  <;land  was  very  larye- 
and  ca.-eous  througliout. 

Tiie  lungs  contained  two  i)in- 
liead  sized  tubercles. 

The  coeliac  and  bronchial  glands 
showed  yellow  cfi.seous  areas. 

Microscopical  :  T.B.  were  found 
in  the  spleen,  the  porlal  and  a 
bronchial  g'and. 
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GUINEA-PIGS  FED  FOR  SEVERAL  D.\YS  WITH  MILK  OF  COW  172. 


No.  of 

iuinea- 
Pis. 


1,133 
1,137 
1,134 


Initial 
Weight 
ill 

Grammes. 


820 
700 


Final 
Weight 
in 

Gi-ammes. 


1,13S  ;  (ibU 


1,13U 


1,140 


6-20 


560 
570 


470 


440 


320 


1,13.5  770 


380 


Duration 
of 

Feeding. 


31  days 
31  days 
31  days 


31  days 


31  «lay> 


m  day? 


31  days 


Duration 
of 

Experi- 
ment. 


42  days 
42  days 
70  days 


70  days 


146  days 


147  da-, 


days 


Killed 

or 
Died. 


Killed 


Killed 


Killed 


Killed 


Died. 


Killed 
very  ill 


Kille. 


Result. 


nodules,   I  to 


extent. 

and  shovc'ed  a 


N(.i  sign  of  tuherculosis. 


No  tuberculosi'3. 


A  Payer's  patch  12  in.  from  the  pylorus  showed  an  opaque  white  spot ; 
a  similar  point  was  seen  in  the  mucous  membrane  of  the  colon. 
(No  T.B.  in  either.) 

Four  mesenteric  glands  were  enlarged  ;  two  were  caseous  through- 
out ;  two  showed  caseous  nodules. 

Left  submaxillary,  ileo-colic  and  portal  glands  wore  caseous 
ihrougliout. 

Lett  submental  and  right  cervical  showed  caseous  and  softened 
nodules. 

Two  colic  glands  and  the  left  cervical  contained  small  caseous  foci. 
The  spleen  was  enlarged  and  showed  from  six  to  eight  tran.slucent 

nodules,  caseous  in  the  centre,  the  largest  3  mm.  in  diameter. 
In  the  liver  there  were  yellow  foci  sparsely  scattered  throughout 

the  substance. 
Tlie  lungs  contained  three  grey  tuliercles. 
The  bronchial  glands  were  enlarged  and  partly  caseous. 
Microscopical:  T.l!.  in  spleen,  liver,  lung,  submental  and  mesenteric 

glands. 

Intestines  normal. 

Cervical  and  two  left  submaxillary  glands  enlarged  and  caseous. 
Two  mesenteric  glands  in  the  posterior  part  of  the  mesentery  were 

enlarged  and  showed  small  caseous  nodules. 
Four  ileo-colic  glands  were  enlarged  and  caseous. 
S])leen,  slightly  enlarged,  contained  nine  caseatin^ 

2',-)  mm.  in  diameter. 
The  liver  showed  scattered  yellow  foci. 
The  i>orial  gland  was  enlarged  and  caseous  in  half  it; 
The  right  bronchial  gland  was  enlarged  indurated 

caseous  patch  in  the  centre. 
Lungs  were  normal. 

Microscopical :  T.B.  in  submaxillary  gland,  ileo  colic  gland,  and  (?)  in 
liver. 

Stomach  and  intestines  congested,  otherwise  normal.  Pharynx 
normal. 

Submental  and  submaxillary  glands  partly  caseous  and  softened. 
Cervical  glands  greatly  enlarged  caseous  tliroughout  and  softened. 
Mesenteric  glands  normal. 

Spleen,  enlarged,  showed  several  irregular  yellow  patches,  in  the 
centres  of  which  were  cavities  hlled  with  brownish  ill-formed  pus. 

The  liver  contained  irregular  bile-stained  necrotic  patches,  some 
softened  in  the  centre. 

The  portal  gland  was  a  large  cyst  filled  with  brownish-yellow  pus. 

The  c.oeliac,  bronchial  and  ventral  mediastinal  glands  were  induniled 
and  caseating. 

The  lungs  showed  scattered  nodules  ranging  in  size  from  that  of  a 
shot  to  that  of  a  small  pea  ;  on  section  the  nodules  were  casr^ous 
and  softened  in  the  centre,  some  of  the  larger  nne^-  being  eniijty 
cavities. 

Micros(u.pical  ;  T.L.  in  lung  nodule. 


BetM  een  the  chin  and  the  sternum  there  was  a  series  of  twelve  glands, 
varying  in  size  from  a  large  iiea  to  a  thrush's  egg  ;  all  were  caseous 
throughout  and  softened. 

Peritoneal  sac  contained  several  cubic  centimetres  of  blood-stained 
Huid. 

The  omentum  was  drawn  up  and  studded  wil  h  pin-head  sized  tuliercles. 

Small  intestine  normal.  A  lymphoid  patch  in  the  c;ecum  was  en- 
larged caseous  and  ulceratetl  ;  a  second  one  showed  a  caseous 
focus. 

One  mesenteric  gland  was  caseous  throughout  ;  two  others  sliowed 
caseous  foci. 

Duodenal,  ileo-colic,  iiyloric,  lumbar,  ventral  mediastinal,  left 
axillary  and  right  inguinal  were  enlarged  and  almost  entirely 
caseous. 

The  portal,  bronchial  and  right  axillary  glands  were  caseou.s  through- 
out. 

Spleen,  greatly  enlarged,  contained  large  irregular  necrotic  patches 
and  small  isolated  nodules,  some  distinctly  gritty. 

Liver,  large  pale  and  fibroid,  showed  numerous  irregular  bile-stained 
necrotic  patches. 

Lungs  crowded  with  caseating  tubercles,  1  to  2  mm.  in  diameter  ; 

right  caudal  lobe  adherent  to  a  thickened  patcli  on  the  pleura. 
The  right  kidney  showed  two  shot-sized  tubercles;  the  paiietal 

jdeura,  three. 
^Microscopical  :  T.B.  in  ca'cum  and  kidney. 

No  tubercu'osis. 
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GuiNEA-PiGS  Fed  for  Several  Days  with  Milk  of  Cow  172 — continued. 


No.  of 
Guinea-Pig. 

Initial 
Weight 
in 

Grammes. 

Final 
Weight 
in 

Grammes. 

Duration 
of 

Feeding. 

Duration 

of 
Experi- 
ment. 

Killed 

or 
Died. 

Result. 

1,139 

750 

450 

:n  days 

I(i5  days 

Died 

The  mucous  membrane  of  the  small  intestine  in  the  anterior  part 
showed  an  ulcerated  caseous  nodule  6  mm.  in  diameter ;  two 
I'eyer's  patches  near  this  showed  minute  whitish  foci. 

Two  lymphoid  patches  in  the  coecum  were  enlarged  caseous  and 
ulcerated  on  the  mucous  surface  ;  there  was  an  ulcerated  caseous 
nodule  in  the  first  part  of  the  colon. 

Tiie  peritoneal  cav  ity  contained  a  small  quantity  of  slightly  opalescent 
fluid. 

The  mesenteric  glands  were  hugely  enliirged  and  fused  together  ; 

they  consisted  of  translucent  fibroid  tissue  and  irregular  caseated 

patches  and  foci,  some  of  which  were  softened. 
The  submental,  cervical,  duodenal,  pyloric,  ileo-colic,  portal,  coeliac 

and  sev  eral  of  the  colic  glands  wwe  similarly  affected. 
Omentum  retracted  and  crowded  with  discrete  millet  seed  sized 

opatiue  tubercles. 

The  lacteal  vessels  were  greatly  distended  tortuous  and  showed 

here  and  there  along  their  course  opaque  yellow  tubercles. 
Spleen,  greatly  enlarged,  contained  numerous  groups  of  grey  tubercles, 

many  opaque  in  the  centre. 
The  liver  showed  scattered  necrotic  foci   and  one  or  two  canary 

yellow  patches  ;  one  lobule  was  atrophied  pale  and  fibroid. 
The  lungs  were  beset  with  translucent  tubercles,  2  to  3  mm.  in 

diameter. 

Bronchial,  ventral  mediastinal,  and  lumbar  glands  were  enlarged 

indurated  and  partly  caseated. 
Microscopical :  T.B.  in  an  intestinal  nodule. 

i 
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GUINEA-PIGS  FED  FOR  SIX  DAYS  WITH  MILK  OF  COW  104. 


si: 
a) 

B 

Initial 
weiglit  ill 
Giummes. 

Final 
Wei<;]it  in 
Gratunies. 

Duiat  idii 
of 

Feeding. 

Duration 
of 
F.\])eri- 
nient. 

Killed  or 
Died. 

liESULT. 

57 

t 

200 

6 

(lays 

70  (lays 

Killed 

The   small  intestine  showed  seven   flattened  nlcerated  caseons 

nodnles,  ranging  froni  2  to  10  mm  in  diameter  ;  they  were  largest 

and  most  numerous  in  the  ileum. 
Three  lymphoid  patches  in  the  coecum  showed  caseous  foci,  and  in  the 

first  part  of  the  colon  there  were  numerous  caseous  nodules  over 

whicli  the  mucous  membrane  was  ulcerated. 
The  mesenteric  glands  were  fused  together  into  a  mass  IJ  x  J  x  ^  and 

were  dens(!  and  caseous  throughout  ;  the  ileo-colic,  colic,  duodenal, 

jiortal,  coeliac,  left  sulimental  and  left  lironchial  were  caseous 

throughout  and  softening. 
The  spleen  contained  four  caseating  nodules  ;  the  liver  numerous 

irregular  yellow  necrotic  patclies  and  f(jci. 
The  left  anterior  lobe  of  tlie  lungs  contained  a  liard  caseous  nodule, 

the  si/.e  of  a  pea,  and  a  small  translucent  tubercle  ;  in  the  right 

caudal  lobe  there  was  one  tubercle, 
liight  bronchial  contained  a  small  caseous  nodule. 
Right  inguinal,  enlarged  and  caseating. 

Microscopical:  T.l!.  in  right  inguinal,  ileo-colic  gland,  colon  and 
lung. 

58 

2-20 

170 

0 

(lays 

S-t  (lays 

Died 

Small  intestines  contained  seven  ulcerated  caseous  nodules  2  to  5  mm. 
in  diameter  ;  one  Peyer's  patch  in  the  small  intestine  and  all  the 
lymi)hoid  patches  in  the  coecum  showed  caseous  foci ;  in  the  upjier 
])art  of  the  colon  there  were  numerous  small  ulcerated  caseous 
nodules  and  one  large  ulcer,  1  cm.  in  diameter. 

Mesenteric  glands  greatly  enlarged,  fused  together  and  caseous 
throughout. 

The  ileo  colic,  portal,  coeliac,  sternal  and  left  submental  were  caseous 
throughout. 

Right  submaxillary,   cervical,   iliac,  lumbar  and  lironchial  jiartly 
caseous. 

The  liver  and  spleen  were  extensively  tulierculous. 
The  lungs  (contained  about  a  dozen  caseating  tubercles,  1  to  3  mm. 
in  diameter. 

There  were  a  few  small  tubercles  in  the  omentum  and  seA  eral  on 

the  mesentery. 
Microscopical. — T.B.  in  cervical  and  bronchial  glands. 

50 

.■?.">(( 

6 

days 

102  (lays 

Died 

Pharynx  normal.    One  Peyer's  jiatcli  in  the  duodenum  showed  a 

yellow  focus  and  two  lymphoid   patches  in  the  coecum  were 

thickened,  one  being  yellow  and  caseous. 
Mesenteric,  iloo-cohc  and  several  of  t!ie  colic  glands  were  large, 

caseous  and  softened. 
Left  submental,  sulimaxillary,  cervical,  bronchial  and  portal  glands 

were  caseous  throughout,  the  latter  sliowing  calcareous  grains  lu 

the  cortex  ;  the  axillary  and   ventral  mediastinal  glands  were 

fibroid  and  extensively  caseated. 
The  spleen  showed  caseating  tubercies  and  a  large  patcli  of  necrosis  ; 

the  liver  was  large  pale  and  libroid  and  showed   bile  stained 

necrotic  patches. 
The  left  ki(Iney  contained  a  niiiiute  opo/jue  tubercle. 
Lungs  contained  numerous  tubercles  mo.stly  tlie  size  of  pin's  heads  ; 

in  the  right  lung  there  were  two  large  caseous  nodules. 
Miei-oscopical  :  Numerous  T.R.  in  coecum  and  lung. 
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ABSTRACTS  OF  THE  POST-MORTEM  NOTES  OF  THIRTEEN  RABBITS 
FED  WITH  MILK  OF  COW  164. 


No.  of 
Rabbit. 

Initial 
Weight  in 
Grammes. 

Date 

of 

Feeding. 

Number 

of 
Bacilli. 

Bacilli 
contained 
in. 

Method 
of 

Adminis- 
tration. 

Duration 
of 

ExperimenI 

Killed  or 
Died. 

Result. 

77 

260 

14,  vii.,  1904 

10,000 

0  136  c.c. 
milk 

A'ith  i>ipette 

44  days 

Killed 

Intestines  and  mesenteric  glands 
normal. 

Right  caudal  lobe  consolidated 
and  caseating  almost  through - 
(•ut  ;  in  the  anterior  lobes  there 
were  numerous  caseating  mil- 
iary tubercles. 

The  left  caudal  lobe  contained 
several  caseating  masses,  but 
was  not  so  severely  affected  as 
the  right ;  in  the  left  cephalic 
lobe  tliere  were  a  few  grey 
miliary  tubercle*. 

The  right  bronchial  gland  was 
enlarged  and  slioM'ed  small 
caseous  nodules  ;  the  left  case- 
ous foci. 

Both  kidneys  contained  numerous 
grey  miliary  tubercles,  a  few  of 
which  were  slightly  opaque. 

In  the  liver  were  numerous 
[jsorosperm  nodules. 

Microscopical :  T.B.  in  the  lungs 

71 

3,160 

14,  vii.,  1904 

10,000 

0-136  c.c. 
milk 

With  pipette 

44  days 

Killed 

Intestines  and  mesenteric  glands 
normal. 

The  left  lung  contained  half-a- 
dozen  firm  irregular  caseous 
nodules,  4  to  10  mm.  in  diameter. 

The  left  bronchial  gland  was  en- 
larged indurated  and  showed 
three  caseating  nodules. 

Ollf'  Kldllpv  slidwpfl  fi  cfrpv  f.mne. 

lucent  tubercle. 
The   liver  contained  numerous 

psorosperm  nodules. 
Microscopical  :    T.  B.   in  lun*^  j 

none  in  liver  or  kidney. 

93 

440 

27,  vii.,  1904 

100,000 

2-5  c.c. 
milk 

With 

stomach 
tube 

42  days 

Killed 

No  tuberculosis. 

75 

260 

14,  vii.,  1904 

100,000 

1-36  c.c. 
milk 

Mixed  with 
ordinary 
food 

44  days 

Killed 

No  tuberculosis. 

•69 

2,160 

14,  vii.,  1904 

100,000 

1-36  c.c. 
milk 

Mixed  with 
ordinary 
food 

44  days 

Killed 

No  tuberculosis. 

73 
67 

250 
1,.310 

14,  vii.,  1904 
14,  vii.,  1904 

1,000,000 
1,000,000 

13-6  c.c. 
milk 

13-6  c.c. 
milk 

Mixed  with 
ordinary 
food 
^lixed  with 
ordinary 
food 

43  days 
43  days 

Killed 
Killed 

No  tuberculosis. 

Two  soft  caseous  foci  benestth  the 
mucous  membrane  of  the  ujjper 
part  of  the  small  intestine  (T.  B. 
found  in  both). 

Mesenteric  glands,  a  little  en- 
larged, were  studded  with  case- 
ous foci. 

No  tuberculosis  elsewhere. 

Two  psorosperm  nodules  on  sur- 
face of  liver. 

27,  vii.,  1904 

10,000 

0-3  c.c. 

With  pipette 

izo  days 

Killed 

No  tuberculosis. 

72 

3,060 

14,  vii.,  1904 

10,000 

0-136  c.c. 

With  pipette 

128  days 

Killed 

No  tuberculosis. 

iO 

14,  vii.,  1904 

100,000 

1-36  c.c. 

^lixed  with 
ordinary 
food 

54  dftys 

Killed 

The  mucous  membrane  of  the 
small  intestine  showed  several 

wliltp  T »J1  tt ' n Miiiiilnr  fn  f'finsi/* 

seen  in  Goat  16. 
The    mesenteric    glands  were 
oedematous,  but  there  was  no 

tiifrn  of  tiiliprplp 

CoccidiosLB  of  liver. 

70 

1,080 

14,  vii.,  1904 

100,000 

1  -.36  c  c. 

Mixed  with 
food 

54  days 

Killed 

No  tuberculosis. 

74 

280 

14,  vii.,  1904 

1,000,000 

13-6  c.c. 
milk 

Mixed  with 
ordinary 
food 

128  days 

Killed 

No  tuberculosis. 

68 

2,260 

14,  vii.,  1904 

1,000,000 

13-6  c.c. 
milk 

Mixed  with 
ordinary 
foorl  1 

128  days 

Killed 

No  tuberculosis. 
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RABBITS    FED    FOR    31    DAYS    WITH    MILK    OF    COW  172. 


Number 

of 
Rabbit. 


89 


Initial 
Weight  ill 
•iraiiinies. 


400 


Filial 
Weight  in 
irramines. 


1,470 


.91 


1,300 


Diiiation 
of 

Feeding. 


31  clays. 


Duration 
of  Ex- 
lerinu'iit. 


70  days. 


Killed  o 
Died. 


Killed. 


1,720 


90 
92 


320 
1,140 


1,940 


1,570 


31  days. 


31  days. 


70  days. 


Killed. 


Ill  days. 


1  day.s.    Ill  days. 


Killed. 


Killed. 


Re.sult. 


Cervical  glands  normal. 

Small  intestine :  A  yellow  spot  was  seen  in  a  Payers  patch 

18  inches  from  the  pylorus  (No.  T.15.). 
The  lymphoid  tissue  at  the  dilated  end  of  the  ileum  and  that 

ill  tliea]ii]eiidix  showed  caseous  foci,  the  mucous  membrane 

over  some  of  which  was  ulcerated, 
[n  the  wall  of  the  coccum  there  was  a  group  of  six  easeatiiig 

nodules,  ulcerated  on  tiie  mucous  surface. 
Two  mesenteric  glands  in  the  posterior  part  of  the  mesentery 

were  a  little  enlarged  and  showed  fairly  numerous  patches 

and  foci  of  caseation. 
The  omentum  showed  numerous  miliary  tubercles. 
The  liver  sli()we<l  several  psorosperm  nodules. 
In  the  left  kidney  there  were  three  minute  grey  tubercles. 
The  lungs  showed  sparsely  scattered  opaque  miliary  tubercles. 
The  right  iH'oiichial  gland  and  a  jieri-broneliial  gland  were 

enlarged  and  contained  caseous  nodules  and  foci. 
Left  bronchial  normal. 

Microscopical  :  T.B.  in  ileum,  mesenteric  glnnd  and  peri- 
bronchial gland. 

There  were  three  caseous  foci  in  the  dilated  end  of  the  ileum. 

One  mesenteric  gland  contained  a  minute  yellow  gritty  focus. 

The  liver  showed  numerous  pearly  white  tuljercles  (?  psoros- 
perm) (No.  T.B.). 

Both  kidneys  contained  numerous  nodules,  1  to  3  or  4  mm. 
in  diameter  ;  the  larger  ones  extended  into  the  cortex  in  a 
wedge-shaped  manner  and  were  caseous  in  the  ceritre  ;  the 
small  ones  were  spherical  and  translucent  or  slightly  opaque 
in  the  centre. 

Lungs  :  The  ventral  portions  of  the  anterior  lobes  showed 
recent  adhesions  ;  both  cephalic  lobes  were  consolidated 
and  entirely  caseated  ;  part  of  the  left  caudal  lobe  was 
in  a  similar  condition,  the  rest  of  the  lobe  being  studded 
with  spherical  opaque  tubercles ;  the  right  middle  and 
caudal  lobes  contained  numerous  miliary  tubercles  and  a 
few  large  caseous  noilules. 

Bronchial  glands  enlargeil,  showed  irregular  caseated  patches. 

There  were  a  few  pearly  tubendes  in  the  omentum. 

Microscopical  :  T.B.  in  mesenteric  gland,  kidney,  lung  and 
ileum. 

No  tuberculosis. 


Three  Payer's  patches  in  the  ileum  showed  ulcerated  caseous 
nodules  ;  the  lymphoid  tissue  at  the  termination  of  the 
ileum  was  studded  with  caseous  foci ;  the  mucous 
membrane  of  the  vermiform  appendix  showed  an  irregular 
caseous  ulcer. 

The  mesenteric  glands  were  not  enlarged  ;   they  showed 

about  half  a  dozen  caseating  tubercles. 
There  were  three  minute  tubercles  on  the  surface  of  the  spleen 

and  one  in  the  substance  ;  the  liver  showed  a  few  small 

tubercles. 

Each  kidney  showed  very  numerous  nodules  in  the  cortex. 

The  lungs  were  packed  almost  as  closely  as  possible  with  con- 
fluent caseating  nodules  ;  the  cephalic  lobes  sank  in  water. 

The  thoracic  glands  were  caseous  throughout.  Other  lymphatic 
glands  showed  caseous  tubercles.  There  was  one  tubercle 
in  the  omentum. 

Microscopical  :  T.B.  in  mesenteric  gland,  spleen,  and  liver, 
none  in  lower  e^d  of  ileum. 
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RABBITS    FED   FOE    SIX   DAYS   WITH    MILK   OF   COW  164. 


umljer 

of 
,abbit. 

Initial 
Weight  in 
grammes. 

Final 
Weight  in 
graninies. 

Duration 
of 

Feeding. 

Duration 

of  Ex- 
periment. 

Killed  or 
Died. 

Result. 

07 

610 

ti  days. 

6  day.s. 

Died. 

No  Tuberculosis. 

95 

7-20 

1,350 

6  day.t;. 

70  days. 

Killed. 

The  left  submaxillary  gland  showed  more  than  half  its  oortex 
caseous. 

Two  Peyer's  patches  were  enlarged,  extensively  caseateil  .and 
ulcerated  ;  in  the  mucous  membrane  in  their  neighbour- 
hood there  were  several  small  ulcerated  nodules  ;  two  other 
Peyer's  patches  contained  ulcerated  nodules,  in  one  there 
was  a  group  of  three. 

A  lymphoid  patch  in  the  colon  showed  opaque  foci ;  one  of 
the  sacculi  of  the  large  intestine  showed  a  caseous  ulcer 
1  cm.  in  diameter  ;  there  were  2  or  3  caseous  foci  in  the 
appendix. 

The  mesenteric  glands  were  enlarged  indurated  and  showed 
caseous  nodules  ;  two  or  three  colic  glands  were  caseous- 
throughout. 

The  omentum  was  thickened  along  its  free  margin  aiul  was 
everywhere  covered  with  pearly  tubercles  :  there  were  a  few 
tubercles  on  the  small  omentum,  mesentery  and  serous^ 
surface  of  the  large  intestine. 

The  spleen  contained  one  yellow  point  ;  the  liver  one  small 
tubercle. 

There  were  nunierous  grey  miliary  tubercles  in  each  kidney. 

The  lungs  were  packed  with  opaque  miliary  tubercles  ;  the 
bronchial  glands  contained  caseous  foci  ;  the  tendon  of  the 
diaphragm  was  .studded  with  miliary  tubercles. 

Microscopical  :  T.B.  in  ileum,  liver  and  lung. 

96 

720 

1,170 

6  days. 

■  95  (layj^. 

Died. 

Two  I'eyers  patches  in  the  ileum  were  thickened  caseous  and 
irregularly  ulcerated  ;  one  about  the  middle  of  the  intestine 
was  studded  with  pin  hcad  sized  tubercles. 

Large  intestine  normal. 

Two  mesenteric  glands  contained  caseating  masses  distinctly 

gritty  around  the  margins. 
Spleen  showed  one  translucent  tubercle  on  the  surface  and 

three  yellow  tubercles  in  the  pulp. 
There  were  a  few  (?)  tubercles  in  the  liver. 
Both  kidneys  contained  numerous  caseating  nodules. 
Lungs  were  heavy  and  closely  beset  with  caseating  masses- 

which  practically  entirely  replaced  the  lung  ti.-^sue. 
The  broncliial  and  ventral  mediastinal  glands  were  enlarged^ 

caseous  and  gritty. 
There  were  a  few  tubercles  on  the  pleura,  meso-colon  and' 

omentum. 

The  inguinal,  axillary,  left  submaxillary,  gastric,  and  portal 

glands  contained  small  caseous  nodules. 
Microscopical :  T.P..  in  mesenteric  gland,  spleen  and  lung. 
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THIRD  SERIES  OF  SPECIAL  FEEDING  EXPERIMENTS. 


This  series  of  animals  was  fed  with  culture  derived 
from  the  original  material  of  Virus  B.IX. 

The  series  comf)rises  three  rhesus  monkeys,  two  man- 
drill baboons,  two  mangabey  monkeys,  two  lemurs,  two 
calves,  two  goats,  five  pigs,  six  dogs,  five  cats,  four  mon- 
gooses, five  rabbits  and  twelve  guinea-pigs. 

The  dose  in  each  case  was  1"0  mg.  with  the  exception 
of  one  young  pig  and  two  guinea-pigs  which  were  given 
'O-l  mg. 

The  animals  were  fed  in  batches  since  it  was  undesirable 
to  feed  the  whole  series  in  one  day  ;  the  total  age  of  the 
culture  varied  therefore  in  different  cases  (from  the  15th 
to  the  28th  generation)  ;  the  subculture  used  was, 
however,  three  weeks  old  in  each  case. 

The  monkeys  and  baboons  were  all  young  animals  ; 
the  goats,  pigs,  dogs,  and  cats  were  composed  of 
young  and  adult ;  the  rest  were  adult  animals. 

The  duration  of  the  experiments  varied  from  28  to 
121  days  ;  in  many  of  the  species  in  which  there  were 
two  animals  of  the  same  age  one  was  killed  a  short  time 
after  feeding  (about  seven  weeks)  whilst  the  other  was 
allowed  to  live  a  longer  period. 

MONKEYS. 

The  rhesus  monkeys,  mangabey  monkej'S,  mandrill 
baboons  and  lemurs  were  fed  with  the  object  of  ascertain- 
iing  whether  different  species  of  monkeys  varied  in  suscepti- 
ibility. 

One  of  the  rhesus  monkeys  (No.  108)  died  in  33  days 
of  ulcerative  colitis.  It  showed  some  early  lesions  in 
the  intestines,  mesenteric,  submaxillary  and  cervical 
•  glands,  a  small  caseous  nodule  in  the  lung  and  a  minute 
grey  point  in  a  bronchial  gland. 

Another  rhesus  liionkey  died  in  64  days  of  general 
tuberculosis,  the  tonsils  and  intestines,  the  glands  in 
eormection  with  the  alimentary  tract,  and  all  the  organs 
being  affected  ;  the  lungs  contained  a  few  miliary  tubercles 
and  there  was  no  obvious  disease  in  the  bronchial  glands. 

The  third  rhesus  was  killed  in  a  dying  condition,  80  days 
after  inoculation,  and  showed  general  tuberculosis  of  a 
more  severe  type  than  in  the  latter  ;  the  tonsils  and  neck 
gland  were,  however,  not  affected.  In  this  case  caseous 
nodules  were  found  in  the  cortex  of  the  brain  ;  this  is 
the  only  instance  in  animals  that  have  been  fed  with 
tuberculous  material  in  which  there  has  been  inter- 
cranial  tuberculosis. 

One  mandrill  was  killed  49  days  after  feeding  and 
showed  tuberculosis  of  one  tonsil,  several  submucous 
caseous  nodules,  some  ulcerated,  in  the  stomach,  four 
tuberculous  ulcers  in  the  small  intestine,  enlargeznent 
caseation  and  softening  of  most  of  the  lymphatic  glands 
along  the  alimentary  tract,  two  soft  caseous  nodules  in 
rtie  spleen,  two  or  three  minute  foci  on  the  surface  of 
the  liver,  and  a  doubtful  tubercle  in  one  kidney  and  one 
caseous  nodule  in  the  lungs. 

The  other  mandrill  died  of  general  tuberculosis  in 
73  days  ;  both  tonsils  were  caseous  and  there  were  seven 
ulcers  in  the  small  intestine  ;  the  pharyngeal,  cervical 
and  mesenteric  glandji  were  very  large  and  extensively 
caseated  ;  the  «T>'een  contaijied  caseous  nodules  and 
small  tubercle*! ;  there  were  miliary  tubercles  in  the  liver, 
kidneys  and  lungs  ;  one  lobe  of  the  lung  was  in  a  condi- 
tion of  caseous  pneumonia  and  another  contained  a 
cavity  ;  the  bronchial  glands  were  enlarged  and  caseating. 

One  of  the  manga  beys  was  killed  in  47  days  and  showed 
ulceration  of  the  small  intestine,  caseation  and  softening 
of  the  mesenteric  glands  and  of  one  colic  gland,  a  yellow 
2)oint  in  the  spleen,  several  small  tubercles  in  the  liver, 
a  grey  jsoint  in  one  kidney,  a  large  caseous  nodule  in  the 
right  upper  lobe  of  the  lung  and  enlargement  and  casea- 
tion of  the  right  bronchial  glands. 

The  other  mangabey  died  in  84  days  of  tuberculosis 
genex-alised  in  all  the  organs  and  all  the  abdominal  and 
thoracic  lymjihatic  glands  Avere  enlarged  and  caseous  ; 
there  were  five  ulcers  in  the  small  intestine,  well-marked 
tuberculous  lymphangitis  of  the  mesentery  and  slight 
tuberculosis  of  the  omentum  and  i^leura. 


One  lemur  was  killed  46  days  after  feeding ;  the 
post-mortem  examination  showed  sixteen  ulcers  in  the 
small  intestine  and  several  punched  out  ulcers  in  the 
large  intestine,  enlargement  and  suppuration  of  the 
glands  in  the  neck,  the  mesenteric,  ileo-colic  and  colic 
glands,  24  to  30  yellow  tubercles  in  the  spleen,  some 
minute  greyish  white  tubercles  in  the  liver,  a  few  doubtful 
foci  in  the  kidneys,  four  caseous  nodules  in  the  lungs  and 
softened  caseous  nodules  in  the  bronchial  glands. 

The  other  lemur  died  in  79  days ;  in  the  small  intes- 
tine eight  Peyer's  patches  contained  discrete  yellow 
tubercles  without  ulceration  ;  the  neck  glands,  the 
thoracic  and  abdominal  lymphatic  glands  were  caseous 
and  softened  ;  the  lungs  contained  numerous  nodules 
ranging  from  a  millet  seed  to  a  pea  ;  in  the  centre  of  the 
right  middle  lobe  there  was  a  mass  of  aggregated  nodules, 
the  rest  of  the  lobe  Ijcing  collapsed  and  airless  ;  there 
were  numerous  caseous  nodules  in  the  spleen,  numerous 
minute  grey  foci  in  the  liver  and  a  few  doubtful  points 
in  the  kidneys. 

The  experiments  with  monkeys  show  that  the  different 
species  are  very  suscej^tible  to  tuberculosis. 

All  the  animals  developed  general  tuberculosis  which 
in  those  that  were  allowed  to  live  beyond  seven  weeks 
led  to  the  death  of  the  animal  in  periods  varying  from  73 
to  84  days. 

There  was  no  difference  in  the  results  sufficiently  well 
marked  to  enable  one  to  say  definitely  that  any  one  of 
the  sjjecies  was  more,  or  less,  susceptible  than  any  other. 

CALVES. 

Two  calves  were  fed  ;  one  was  killed  50  days  after, 
the  other  140  days  after  the  experiment  began. 

The  former  showed  a  few  yellow  foci  in  the  tonsils,  slight 
tuberculosis  of  the  pharyngeal,  mesenteric  and  ileo-colic 
glands  and  two  calcareous  foci  in  a  mediastinal  gland. 

In  the  latter  the  glands  in  the  neck  underwent  great 
enlargement,  and  during  life  caused  obstruction  to 
respiration  and  deglutition.  On  post-mortem  examina- 
tion the  animal  was  found  to  have  general  tuberculosis  ; 
the  tonsils  were  enlarged  and  tuberculous  ;  there  were 
numerous  large  submucous  caseating  nodules  in  the 
stomach  and  extensive  ulceration  of  the  small  intestine. 

The  pharyngeal,  cervical,  gastric,  mesenteric,  ileo- 
colic, and  eoeliac  glands  were  enlarged,  dense  and  caseo- 
calcareous  and  in  some  cases  softened.  The  spleen  con- 
tained two  yellow  calcareous  tubercles,  the  liver  half  a 
dozen  nodules  up  to  a  pea  in  size,  and  the  kicbiey  three 
grey  tubercles.  In  the  lungs  were  moderately  numerous 
dark  red  angular  patches  ranging  up  to  5  millimetres  or 
more  in  diameter  ;  some  of  these  contained  caseous  foci 
or  small  gritty  tubercles ;  others  were  homogeneous  : 
besides  these  there  were  three  or  four  firm  yellow  caseous 
gritty  nodules  ranging  in  size  from  a  pea  to  a  French  bean. 

The  bronchial  and  mediastinal  glands  were  enlarged, 
dense,  and  caseating,  and  there  was  slight  tuberculosis  of 
the  pleura  and  peritoneum. 

The  tuberculosis  in  the  latter  calf  appeared  to  be 
slowly  j)i"ogressing. 

PIGS. 

Four  pigs,  two  14  weeks  old,  and  two  2  years  old,  were 
fed  with  1  •  0  mg.  of  culture  each  and  one  young  pig. 
(15  weeks)  with  O'l  mg. 

One  of  the  young  pigs  and  one  of  the  old  ones  were 
killed  48  days  after  inoculation. 

Tlie  young  pig  on  post-mortem  examination  showed 
tuberculous  lesions  in  the  tonsils,  intestines,  sub- 
maxillary, mesenteric  and  colic  glands  and  mili  uy  tuber- 
culosis of  the  lungs,  spleen  aaid  liver. 

In  the  corresponding  adult  pig  there  were  some  minute 
ulcers  in  the  intestines,  no  disease  in  the  neck  glands, 
extensive  tuberculosis  of  the  mesenteric  and  ileo-colic 
glands,  a  few  miliary  tubercles  in  the  liver  and  some 
doubtful  tubercles  in  the  lungs. 

The  other  two  pigs  fed  with  1  mg.  were  killed  in  112 
and  113  days  respectively;  on  post-mortem  examination 
the  young  pig.  No.  IIG,  showed  general  progressive  tuber- 
culosis ;    the  adult  pig  was  much  less  severely  aifected 
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and  the  tuberculosis  was  in  a  retrogressive  condition  : 
of  the  internal  organs  only  the  liver  contained  a  few 
tubercles. 

The  young  pig,  fed  with  O'l  mg.  was  killed  in  113 
days ;  the  post-mortem  examination  revealed  general 
tuberculosis,  if  anything  of  a  more  severe  type  than  in 
Pig  116  ;  no  lesions  were  found  in  the  tonsils  or  intestines. 

The  experiments  show  that  the  adult  pig  is  much 
more  resistant  to  tuberculosis  induced  by  feeding  than 
is  the  young  pig ;  in  the  latter  the  disease  rapidly 
becomes  generalised  and  is  progi-essive  in  character  : 
in  the  former  the  disease  is  more  limited  in  its  spread 
and  tends  to  retrogress. 

The  smaller  effect  in  the  adult  pig  appears  to  be  due 
to  greater  resistance  of  the  tissues  and  not  to  lessened 
absorption  of  bacilli,  for  in  both  the  adult  pigs  the  lym- 
phatic glands  draining  the  alimentary  canal  were  more 
extensively  diseased  than  they  were  in  the  young  pigs. 
It  is  also  to  be  noted  that  the  young  pig  fed  with  0  •  1 
mg.  was  more  severely  affected  than  either  of  the  adult 
pigs  fed  with  1"0  mg.  ;  this  clearly  indicates  that  the 
greater  effect  in  the  young  animals  fed  with  I'O  mg. 
was  due  to  greater  susceptibility  and  not  to  relatively 
larger  doses. 

GOATS. 

Two  goats,  one  young  and  one  adult,  were  fed,  each  with 
I'O  mg.  of  culture,  and  killed  114  and  115  days  later  re- 
spectively. The  adult  goat  was  the  mother  of  the  young 
one.  In  neither  was  there  any  disturbance  of  health 
during  the  experiment. 

On  post-mortem  examination  the  adult  goat  showed 
enlargement,  caseation  and  softening  of  the  sub- 
maxillary and  retro-pharyngeal  glands  and  of  one 
cervical  and  one  dorsal  mediastinal  gland,  one  tubercle 
in  a  mesenteric  gland,  three  small  tubercles  in  a 
duodenal  gland,  a  few  small  caseous  nodules  in  the  parotid 
glands  and  an  ileo-colic  gland,  and  tlu'ee  small  tubercles  in 
a  portal  gland  ;  there  was  no  sign  of  tuberculosis  in  any  of 
the  organs. 

In  the  young  goat  there  were  some  shallow  ulcers  in  the 
terminal  part  of  the  small  intestine,  discrete  calcareo- 
caseous  nodules  in  the  submaxillary  and  retro-pharyngeal 
glands,  and  complete  caseation  of  one  small  cervical  gland; 
a  precardiac  gland,  four  mesenteric  glands,  two  ileo-colic 
and  one  colic  gland  contained  each  one  small  tubercle.  In 
the  lung  there  was  a  large  softened  nodule,  an  emulsion 
from  which  rendered  a  guinea-pig  tuberculous.' 

The  disease  in  both  goats  was  limited  in  extent  and 
appeared  to  be  arrested.  Goats  are  apparently  less 
susceptible  than  pigs  to  tuberculosis  by  feeding. 

DOGS. 

Sis  dogs,  three  young  and  thiee  adult,  were  fed  each 
with  I'O  mg.  of  culture. 

One  of  the  young  animals  was  only  two  days  old 
when  the  experiment  began  ;  it  died  of  helminthiasis 
71  days  later,  and  only  sHght  tuberculosis  of  the 
pharyngeal  glands  was  found. 

Another  young  dog,  killed  49  days  after  feeding, 
showed  tuberculosis  of  the  tonsils  and  intestines,  the 
pharyngeal,  mesenteric,  ileo-colic  and  bronchial  glands, 
and  two  caseous  tubercles  in  the  lungs. 

In  the  third  young  animal,  killed  112  days  after  the 
experiment  began,  the  tuberculosis  was  retrogressive  and 
hmited  to  the  pharyngeal,  mesenteric  and  ileo-cohc  glands. 

Two  of  the  adult  animals,  aged  about  one  year,  were 
killed  in  49  and  1 10  clays,  and  were  found  to  be  free  from 
tuberculosis. 

The  third  adult  animal.  No.  .50,  older  than  either 
of  the  last  two,  was  killed  after  111  days  ;  on  post-mortem 
examination  one  anterior  lobe  of  the  lung  was  partly  con- 
solidated and  contained  a  small  cavity,  and  there  was  no 
disease  of  the  alimentary  tract  or  glands  in  connection 
with  it. 

From  the  pus  in  the  cavity  and  from  the  consolidated 
lung  tissue  a  culture  was  isolated,  in  both  cases  through 
the  guinea-pig,  which  differed  in  cultural  characters  and 
pathogenic  effects  from  the  bacillus  experimentally  in- 
troduced— differed  in  being  more  easy  growing  and  less 
virulent. 

The  experiments  show  that  the  dog  is  with  difficulty 
infected  by  feeding  and  that  adult  animals  are  more 
resistant  than  young  ones.  In  only  one  of  the  puppies 
were  lesions  found  in  the  internal  organs  and  the.'^e  were 
very  limited  in  extent. 


CATS. 

Five  cats,  three  young  and  two  adult,  were  fed  ea.ch  with- 
1-0  mg.  of  culture.  They  were  killed  in  periods  varying 
from  47  to  121  days. 

In  the  two  adult  cats  the  disease  was  limited  to  the 
mesenteric  glands, and  no  lesions  were  found  in  the  mucous 
membrane  along  the  alimentaiy  tract. 

The  three  kittens  were  more  severely  affected.  In  one 
case  there  were  minute  ulcers  in  the  small  intestine,  and  in 
all  three  the  pharyngeal  mesenteric  and  ileo-colic  glands 
were  tuberculous. 

The  lungs  were  affected  in  every  case  ;  in  two  they 
contained  miliary  tubercles  and  there  was  no  disease  of 
the  bronchial  glands  ;  in  the  third,  killed  47  days  after  it 
was  fed,  one  lobe  contained  a  large  caseous  nodule  and  the 
adjacent  bronchial  glands  were  enlarged  and  caseous. 

The  spleen  in  one  instance  showed  some  doubtful  areas, 
and  in  another  the  Malpighian  bodies  were  enlarged  (T.B. 
found). 

These  experiments  show  that  kittens  are  more  readily 
infected  with  tuberculosis  by  feeding  than  are  cats,  the 
infection  spreading  from  the  glands  of  the  alimentary 
tract  first  to  the  lungs  ;  in  cats  there  is  a  greater  tendency 
to  limitation  and  arrest  of  the  disease. 

GUINEA-PIGS. 

Twelve  guinea-pigs  were  fed,  two  with  O'l  mg.  and 
ten  with  1 '  0  mg. 

The  two  fed  with  Q- 1  mg.  were  killed  49  and  121  days 
later  respectively.  The  others  died  in  periods  varying 
from  28  to  64  days.  Manj^  of  the  latter  died  prematurely 
before  the  disease  had  time  fully  to  develoj). 

All  the  guinea-pigs  showed  tuberculous  lesions, 
generalised  in  all  the  organs  except  in  two  cases  ;  in 
one  of  these  the  disease  had  not  extended  beyond  the 
mesenteric  glands  ;  in  the  other  a  bronchial  gland  was 
affected  as  well  as  the  intestines  and  mesenteric  glands. 

In  ten  of  the  animals  there  were  lesions  in  the  small 
intestines  ;  in  the  other  two  no  lesions  were  found. 

The  mesenteric  glands  were  affected  in  every  case,  the 
ileo-colic  in  eight,  the  colic  in  two  and  the  glands  in  the 
neck  in  seven. 

RABBITS. 

Six  rabbits  were  fed  each  with  I'D  mg.  of  culture - 
one  died  in  three  days ;  the  others  were  killed  in 
periods  varying  from  48  to  121  days. 

Of  the  latter,  one  was  killed  when  ill,  81  days  later, 
and  was  found  to  have  general  tuberculosis,  the  lungs 
being  the  most  severely  affected  ;  two  were  killed  in 
48  and  55  days  respectively  and  showed  a  moderate 
degree  of  tuberculosis  ;  another  killed  111  days  after 
feeding  was  very  slightly  affected,  one  mesenteric  gland 
containing  a  focus  of  caseo-pus  and  the  lungs  a  few 
small  tubercles  only;  the  fifth  rabbit,  killed  in  121 
days,  was  perfectly  healthy. 

These  results  illustrate  the  irregular  effect  of  inocula-- 
tion  by  feeding,  and  show  that  with  a  given  dose  varying 
numbers  of  bacilli  may  be  absorbed  from  the  alimentary- 
canal  by  different  animals  of  the  same  species. 

Infection  by  the  alimentary  tract  appears  to  be- 
effected  with  less  certainty  in  rabbits  than  in  guinea-- 
pigs,  probably  because  tubercle  bacilli  are  absorbed,, 
as  a  rule,  less  readily  in  the  rabbit.  It  would  be  in- 
correct, however,  to  infer  on  this  account  that  the  rabbit , 
is  more  resistant  to  tuberculosis  than  the  guinea-pig, 
for,  when  inoculated  into  the  tissues  even  in  very  small 
doses,  bovine  tubercle  bacilli  are  capable  of  setting  up 
general  progressive  tuberculosis  equally  in  both  species 
of  animals. 

MONGOOSES. 

The  four  mongooses  all  died  in  periods  varying  from  • 
21  to  59  days,  three  of  h>Tmorrhage  from  gastric  ulcers, 
the   fourth   from    peritonitis    following   a    perforated  . 
duodenal  ulcer. 

In  two  of  the  animals  there  was  no  sign  of  tuberculosis. 

In  a  third,  one  submaxillary  gland  was  caseous  and  there 
■Was  no  disease  of  tlie  abdominal  organs  or  lymphatic 
glands  ;  the  lungs  contained  one  caseating  nodule,  and 
the  bronchial  glands  on  the  same  side  were  advanced  in 
caseation. 

The   fourth   mongoose   showed   tuberculosis   of  the 
submaxillary  glands,  one  pharyngeal  gland,  the  mesenteric 
glands,  one  ileo-colic  gland,  and  the  spleen,  liver  and. 
lungs. 
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.COURSE  OF  INFECTION. 

The  experiments  show  clearly  that  tubercle  bacilli 
can  pass  through  the  mucous  membrane  of  the  alimentary 
tract  without  setting  up  tuberculosis  at  the  site  of  entry. 
In  twenty-three  instances  there  were  lesions  in  the 
glands  of  the  neck,  and  no  disease  of  the  tonsils  or 
pharyngeal  mucous  membrane,  and  in  eleven  instances 
the  mesenteric  glands  were  atfected.  and  no  lesions  were 
found  in  the  intestinal  mucous  membrane. 

The  occurrence  of  single  caseous  nodules,  some  of 
large  size,  in  the  lungs  of  the  animals  killed  a  short  time 
after  feeding,  makes  it  reasonable  to  conclude  that  not 
all  the  bacilli  which  passed  through  the  alimentary 
mucous  membrane  into  the  nearest  lymphatic  glands 
were  detained  there,  but  that  some  were  carried  onwards 
in  the  efferent  lymj)h  stream  (or  possibly  by  the  blood 
stream)  to  be  arrested  in  the  lungs. 


This  direct  infection  of  the  lungs  within  a  short  period 
of  the  ingestion  of  tubercle  bacilli  has  been  demonstrated' 
to  take  place  in  the  case  of  puppies,  and  it  is  at  least 
possible  that  the  tuberculosis  of  the  hnigs  in  Dog  50 
was   produced   in   this  way. 

If  this  be  the  true  explanation  of  the  result  in  Dog  50, 
and  the  apparent  age  of  the  lesion  was  not  inconsistent 
with  it,  it  of  necessity  follows,  since  the  bacillus  recovered 
from  the  lung  differs  in  its  properties  from  that  ex- 
perimentally introduced,  that  the  dog  is  able  to  modify 
the  bovine  tubercle  bacillus. 

Tlie  examination  of  animals  a  short  time  after  the 
ingestion  of  tubercle  bacilli  has  clearly  shown  that  the 
broiieiiial  glands  generally  become  atfected  secondarily 
from  the  lungs  ;  in  only  two  cases,  Guinea-^Jigs  1562  and 
1567,  were  the  broncliial  glands  tuberculous  without 
evident  disease  of  the  lungs. 
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DETAILED   DESCRIPTION   OF  EXPERIMENTS. 


RHESUS  MONKEY  108.  (Young.) 

Ted  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 
■  '^f  t  Dose. — 1"0  milligramme. 
Date.  ^ June  2nd,  1905. 

Killed.— In  a  dying  condition  on  July  5th,  1905,  33  days  after  the  experiment  began. 

Clinical  History.  flesh  and  strength.     On  July  oth,  1905,  he  was  found 

A  fortnight  after  the  experiment  began  diarrhoea  set  '^^  ^  dying  condition  and  was  therefore  chloroformed, 

in  the  motions  being  mixed  with  mucus  (no  T.B.  found) ;  The  post-mortem  examination  showed  that;]the  illness 

(the  diarrhcea  continued  and  the  animal  began  to  lose  was  due  to  ulcerative  cohtis. 

Temperature. 


POST-MORTEM  EXAMINATION. 

Tonsils,  Tuncjue  and  Phurynx. — Normal. 

Suhmaxillary  Glands. — One  of  the  right  submaxillary 
glands  showed  a  minute  greyish  white  focus  ;  the  left 
was  normal. 

Retropharyngeal  Glands.  — Normal. 

Cervical  Glands. — One  of  the  glands  on  the  right  side 
behind  the  clavicle  contained  a  minute  greyish  white 
focus  ;  other  glands  on  the  right  side  and  all  those  on 
the  left  were  normal. 

Abdomen  : 

Omentiim  and  Peritoneum..  — Normal. 

Stomach.  — Normal. 
'  Small  Intestine. — A  Peyer's  patch  about  the  middle 

of  the  small  intestine  showed  an  opaque  yellow 
focus  measuring  about  1"5  mm.  in  superficial  area  : 
this  could  just  be  felt  between  the  finger  and  thumb  : 
a  few  inches  further  along  two  similar  but  rather 
smaller  foci  were  seen  :  one  of  these  was  situated 
in  a  Peyer's  patch  ;  the  other  under  the  mucous  mem- 
brane :  these  foci  were  not  ulcerated.  A  Peyer's 
patch  about  the  beginning  of  the  ileum  showed  three 
minute  ulcers  with  slightly  congested  edges  ;  the 
ulcers  were  situated  in  the  centres  of  opaque  yellow 
foci  in  the  submucous  lymphoid  tissue,  which  did 
not  measure  more  than  1  mm.  in  diameter.  The 
rest  of  the  small  intestine  was  normal. 

Large  Intestine. — In  the  upper  part  on  the  summits 
•of  the  valvulse  conniventes  were  several  congested 


erosions ;  about  the  middle  there  was  a  length  of 
intestine  (2-3  inches)  that  was  devoid  of  mucous 
membrane,  except  for  a  few  small  congested  islands, 
being  smooth  and  fibrous  looking. 
Gastric  Glands. — Normal. 

Mesenteric  Glands.— Two  in  the  middle  of  the 
mesentery  not  apparently  enlarged  had  a  patchy 
greyish  white  appearance  in  the  cortex  {?  very  early 
caseation)  ;  other  glands  were  normal  to  the  naked 
eye. 

Colic  Glands.— Enla-rged  and  oedematous.  otherwise 

normal. 
Spleen  "j 

-  Normal. 

A  idneys 

Suprarenal  Bodies  J 

Portal,  Iliac,  Lumbar,  Inguinal  and  Axillary  Glands.^ 
Normal. 

Thorax : 

Heart. — Normal. 
Pleura. — Normal. 

Lungs. — Expanded,  pinkish  and  crepitant  through- 
out ;  in  the  midst  of  the  left  caudal  lobe  there  was  a 
fkm  opaque-greyish  white  nodule  2  to  2 '5  mm. 
in  diameter. 

The  left  praetracheo-bronchial  gland  showed  a  minute 
greyish  focus  ;  other  bronchial  glands  were  normal 
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Microscopical  Examination. 

Small  Intestine. — Numerous  T.B. 
Mesenteric  Gland. — Very  numerous  T.B. 

mght  SubmaxiMrj,  \  Numerous  T.B. 
Bight  Deep  Cervical  ) 


One  of  the  Tcmsils.—Fonv  T.B. 
Cdic  Gland.— m  T.B. 

Lun^  Nodule. —  Extremely  numerous  T.B.,  many 
very  beaded. 

Left  Bronchial. — Numerous  T.B.,  some  beaded. 


RHESUS  MONKEY  110.    (Young  ) 


Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 
Dose — rO  milligramme. 
Date.— .July  10th,  1905. 

Killed  In  a  dying  condition,  on  September  28th,  1905,  80  days  after  the  experiment  began 


Clinical  History. 

The  monkey  became  ill  towards  the  end  of  August  ; 
the  first  signs  of  illness  noticed  were  "  staring  coat  "  and  a 
subdued  manner ;  he  then  gradually  lost  appetite  and 


strength  and  during  the  last  few  weeks  of  life  was  very 
weak  and  emaciated. 

Tuberculin  Test.— September  22nd,  1905.  Seventy- 
four  days  after  the  experiment  began.  Doubtful.  Tem- 
perature high  before  the  test. 


JULY 

,  /O        15         20        BS  JO 


Temperature. 
AUGUST 


TUBCRCULIN 
SEPTEMBER 
/A      £0  33  ss 


The  temperatures  between  the  dotted  vertical  lines  were  taken  after  tlae  inoculation  of  tuberculin  ;  and  each  division 
of  the  chart  here  represents  an  interval  of  .3  hours  ;  elsewhere  in  the  chart  each  division  represents  one  day. 


POST-MORTEM  EXAMINATION. 

Body. — ^Very  emaciated. 
Tongue,  Tonsils,  and  Pharynx. — ^Normal. 
Submaxillary,  Retro-Pharyngeal  and  Cervical  Glands. — 
Normal. 

Abdomen: 

The  Omentum  showed  two  pin-head  sized  yellow 
tubercles. 

Stomach. — The  mucous  membrane  showed  a  small 
ulcer  -with  raised  margins  and  slightly  thickened 
base  which  was  not  caseous. 

Small  Intestine. — -The  mucous  membrane  of  the 
small  intestine  showed  ten  typical  tuberculous  ulcers, 
widely  distributed,  the  first  situated  about  12  inches 
from  the  pylorus ;  the  ulcers,  with  the  exception  of 
two  near  the  ileo-coecal  valve  which  were  very 
small,  were  transverse  and  ranged  in  size  from  about 
5  mm.  in  length  up  to  10  x  4  mm.  in  area  ;  they  had 
raised  thickened  margins,  irregular  caseo-necrotic 
Qoors,  in  one  case  haemorrhagic,  and  thick  caseous 
bases ;  the  majority  of  the  ulcers  showed  on  the 
serous  surface  well-marked  subperitoneal  tubercles 
which  in  the  case  of  one  of  the  larger  ulcers  com- 
pletely encircled  the  gut ;  in  the  latter  case  caseous 
tubercles  were  seen  also  between  the  mucous  and 
muscular  coats. 

The  mesentery  attached  to  the  upper  part  of  the 
ileum,  in  which  the  larger  ulcers  were  situated,  showed 
some  thickened  nodular  caseous  lymphatic  vessels 
extending  a  short  distance  from  the  bowel.  In  other 
parts  of  the  mesentery  were  scattered  caseous  nodules 
(six  counted),  the  largest  2  mm.  in  diameter. 

In  the  large  intestine  were  two  small  submucous 
caseous  nodules  with  no  ulceration. 

Mesenteric  Glands. — ^The  mesenteric  glands  were 
greatly  enlarged  and  fused  together  to  form  a 
nodular  fluctuating  mass,  the  si'/e  of  a  hen's  egg  ; 


on  section  all  the  glands  were  filled  with  greenish- 
yellow  caseo-pus  ;  the  capsules  of  some  of  the  glands 
were  very  thin  and  in  those  lying  on  the  external 
part  of  the  mass  appeared  to  consist  of  little  more 
than  peritoneum. 

Ileo-colic  Glands. — On  one  side  of  the  junction  of 
ileum  and  coecum  there  were  four  glands ;  two, 
about  the  size  of  peas,  were  caseous  throughout ; 
the  two  others  contained  each  a  pin-head  sized 
caseous  tubercle  ;  on  the  opposite  side  one  contained 
a  small  soft  caseous  nodule. 

Colic  Glands. — A  mid-colic  gland  sUghtly  enlarged 
showed  firm  caseous  patches  in  the  cortex  ;  a  gland 
a  little  further  along,  the  size  of  a  pea,  was  caseous 
throughout. 

Rectal  Glands. — Normal. 

Spleen. — Little  if  at  all  enlarged,  contained  seven 
or  eight  soft  yellow  caseous  nodules  ranging  in  size 
from  a  small  shot  to  that  of  a  pea. 

In  the  hilum  of  the  spleen  there  was  a  yellow  pea 
sized  gland  caseous  and  softened  throughout. 

Liver. — Normal  in  general  appearance,  showed  on 
the  surface  under  the  capsule  about  two  dozen 
tubercles  ranging  in  size  from  1  to  about  2  mm.  in 
diameter;  the  tubercles  were  opaque  yellowish- 
white  and  caseous  throughout ;  on  section  no 
tubercles  were  seen  in  the  depth  after  many  thin 
transverse  sections. 

In  the  hilum  of  the  liver  there  was  a  small  gland 
containing  a  soft  caseous  nodule. 

The  Left  Kidney  showed  on  the  surface  numerous 
opaque  caseous  tubercles,  the  largest  about  15  mm. 
in  diameter  ;  several  projected  slightly  above  the 
surface  and  were  adherent  to  the  capsule  ;  on  section 
similar  tubercles  were  seen  in  the  depth. 
,  The  Right  Kidney  contained  similar  tubercles, 
majority  ratlier  larger  ;  at  one  part  several  tubercles 
were  grouped  together  in  a  large  cluster. 
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The  Right  Suprarenale  Body  contained  two  spherical 
■soft  yellow  caseous  tubercles,  the  size  of  a  shot. 

Left  Suprarenal  Body. — Normal. 

The  Pancreas  contained  a  pin-head  sized  caseous 
tubercle.  Above  the  head  of  the  pancreas  between  it 
•and  the  vertebral  column  there  was  a  group  of  enlarged 
glands  the  substance  of  M'hich  was  extensively  re- 
placed by  soft  yellow  caseous  nodules. 

One  Lumbar  Gland  contained  a  soft  caseous  nodule  ; 
the  others  were  enlarged  and  congested  but  not 
caseous. 

Iliac  Glands. — A  left  iliac  gland,  the  size  of  a  small 
marble,  was  yellow  caseous  and  softened  throughout ; 
one  of  those  on  the  right  side  contained  a  pin-head 
sized  caseous  tubercle. 

A  Left  Inguinal  Gland  was  enlarged  and  showed 
two  or  three  soft  caseous  areas  in  the  cortex. 
Thorax : 

Heart.  — Normal. 

The  Parietal  Pleura  .showed  on  the  left  side  a  pin- 
head  sized  caseous  tubercle. 
Diaphragm.  — Normal 

The  Lungs  were  closely  beset  with  discrete  shotty 
tubercles,  mostly  about  1  mm.  in  diameter  ;  a  few  were 
slightly  larger  ;  they  were  caseous  and  had  congested 


grey  margins ;  in  the  right  caudal  lobe  near  the 
dorsal  surface  there  was  a  firm  caseous  nodule 
8  mm.  in  diameter,  irregular  in  outlme. 

A  Left  Praetracheo-Bronchial  Gland  was  enlarged 
congested,  and  oedematous  ;  it  contained  two  caseous 
tubercles,  each  about  2  mm.  in  diameter. 

A  Left  Intertracheo-Bronchial  Gland  was  enlarged 
and  congested  and  contained  a  small  softened  caseous 
nodule. 

The  Right  Praetracheo-Bronchial  Glands,  two  or 
three  in  number,  were  caseous  throughout  and 
softened  and  were  fused  together  to  form  a  mass  the 
size  of  a  swallow's  egg. 

A  Right  Intertracheo-Bronchial,  the  size  of  a 
thrush's  egg,  was  also  caseous  and  softened. 

On  the  right  side  just  within  the  entrance  to  the 
thorax  there  was  an  enlarged  caseous  and  softened 
gland. 

Brain. — The  right  occipital  lobe  showed  on  the 
surface  four  or  five  small  irregular  caseous  patches ; 
these  on  section  extended  into  the  cortex  and  were 
firmer  than  the  surrounding  brain  substance  :  there 
was  a  smaller  caseous  nodule  in  the  cortex  of  the  right 
temporo-sphenoidal  lobe. 


RHESUS  MONKEY  106-  (Young.) 

Ted  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose. — 'I'O  milligramme. 

Date.— June  2nd,  1905. 

Died.— August  5th,  1905,  46  days  after. 


Clinical  History. 
The  monkey  became  ill  towards  the  end  of  July  and 
then   rapidly  lost   strength  and  flesh ;    there  was  no 
diarrhoea  and  no  increase  in  respiration. 


Tuberculin  Test.—Jn\y  12th,  1905.  Forty  days  afte^ 
the  experiment  began.    Positive.    Rise  of  temperature 


Temperature. 


TueeiKOLm  test 
JULY 


The  temperatures  between  the  dotted  vertical  lines  were  taken  after  the  inoculation  of  tuberculin,  and  each  division 
of  the  chart  here  represents  an  internal  of  3  hours  ;  elsewhere  in  the  chart  each  division  represents  one  day. 


P08T-MOR TEM  EXASl IX ATION. 
Body.  — -Emaciated. 

Tonsils. — In  the  tonsils  on  each  side  were  yellow 
caseous  foci. 

Pharynx.  Tongue,  and  Larynx. — Xormal. 

One  Subniaxillary  Gland  on  the  right  side  contained 
a  softened  yellow  nodule. 

Cervical  Glands — On  each  side  of  the  thyroid  cartilage 
applied  to  the  cervical  vertebrae  and  reaching  to  the  base 
of  the  skull  was  a  chain  of  glands,  1  inch  by  J  inch  on 
the  left  side,  and  on  the  right  a  little  longer  and  a  i  inch 
wide.    They  were  yellow  and  softened  throughout. 

A  small  jjea-sized  gland  in  front  of  the  junction  of 
thyroid  cartilage  and  hyoid  bone  was  caseous  and  softened. 
A  gland  behind  the  right  clavicle  contained  two  small 
opaque  foci. 

The  glands  in  the  ^oaterior  triangle  were  normal. 


Abdomen  : 

The  Omentum  contained  fairly  numerous  opaque 
tubercles  the  size  of  millet  seeds,  softened  in  the  centre. 

Some  small  lymphatic  glands  in  the  omentum  were 
normal. 

Peritoneum. — On  the  pariental  peritoneum  on  the 
left  side  there  was  a  patch  of  organised  lymjih,  firmlv 
adherent ;  on  the  same  side  near  the  spleen  were  about 
twelve  grey  tubercles  (1"5  mm.  in  diameterl  with 
opaque  centres.  There  were  three  similar  tubercles  on 
the  right  parietal  peritoneum  near  the  pelvis. 

StomO'Ch.  — -Normal. 

The  Small  Intestine  contained  eight  ulcers  ;  three 
occurred  in  the  duodenum  close  to  the  j^ylorus. 
one  in  the  jejunum  and  the  rest  in  the  ileum  not 
far  distant  from  the  colon.  The  ulcerated  areas 
were  very  small  but  well  defined.  The  largest  was 
circular  and  had  a  diameter  of  2  mm.    The  bases 
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were  thickened  with  small  opaque  tubercles  under 
the  peritoneum.  One  Peyer's  patch  near  the  colon 
was  about  2  inches  long,  was  firm  and  thickened, 
and  contained  numerous  yellow  tubercles,  many  of 
which  were  softened  in  the  centre.  A  very  small 
ulcer  occurred  m  the  centre  of  the  patch. 

Large  Intestine. — Inthecoecum  there  was  an  irregu- 
lar deeply  injected  area  1|  inch  byf  inch,  with  a  layer 
of  lymph  over  part  of  it,  and  some  caseous  thickening 
between  the  mucous  membrane  and  the  peritoneum. 
In  the  colon  there  was  one  ulcer  4  mm.  in  diameter  with 
a  caseous  thickened  base,  four  smaller  ulcers,  and 
several  discrete  yellow  tubercles  projecting  under 
the  mucous  membrane. 

Gastric  Glands. — There  was  a  gland  situated  at 
the  pylorus  rather  larger  than  a  pea,  which  con- 
tained two  nodules  filled  with  soft,  yellowish  pus. 

The  Mesenteric  Glands  were  large  and  fuse  1  into 
two  masses.  The  mass  at  the  lower  end  measured 
inch  by  1  inch  by  \  inch.  The  upper  group  w£is 
made  up  of  four  glands,  the  largest  being  1  inch 
by  ^  inch.  On  section  they  were  all  tense  cysts 
containing  thick  yellow  caseo-pus. 

Pour  of  the  numerous  small  glands  arranged  along 
the  colon  contained  small  greyish  opaque  foci. 

Liver. — On  the  surface  there  could  be  seen  beneath 
the  capsule  numerous  tubercles,  the  smallest  grey, 
the  largest  slightly  yellow.  They  ranged  in  sis-.e 
from  a  pin-point  up  to  2  mm.  in  diameter  and 
the  largest  were  softened  in  the  centre.  On  section 
the  substance  of  the  liver  showed  numerous  grey 
tubercles,  some  exceedingly  small  and  translucent, 
others  larger  with  opaque  centres. 

The  Portal  Glands  were  normal. 


d'plten. — On  the  external  surface  of  the  spleen  there 
were  some  adherent  fibrin.  In  the  substance  there 
was  about  20  opaque  tubercles,  up  to  2  mm.  iiii 
diameter,  which  contained  in  the  centres  soft  creamy 
pus. 

One  of  three  glands  in  the  hilum  of  the  spleen 
contained  a  small  caseous  focus. 

Kidneys. — The  left  kidney  contained  one  small  grejr 
tubercle  with  an  opaque  centre.    In  the  right  kidney 
there  were  five  similar  tubercles  and  one  yellow 
miliary  tubercle  softened  in  the  centre. 
Thorax  : 

Left  Lung. — ^The  cephalic  lobe  was  normal;  the 
caudal  lobe  contained  one  grey  translucent  tubercle 
(about  1  mm.)  slightly  opaque  in  the  centre. 

Right  Lung. — ^The  cephalic  lobe  contained  one 
similar  tubercle,  the  middle  lobe  contained  two 
opaque  tubercles,  1'5  and  2' 5  mm.  in  diameter. 
At  the  extremity  of  the  caudal  lobe  were  twO' 
opaque  tubercles  the  size  of  small  shot. 

Bronchial  Glands  on  both  sides  were  normal. 

Heart. — -Normal. 
Brain. — Normal. 

Lymphatic  Glands. — The  iliac,  pelvic,  inguinal,  and' 
axillary  glands  were  normal. 

Two  Lumbar  Glands  contained  softening  yellow  miliary 
tubercles.  A  third,'  the  size  of  a  pea,  was  filled  with 
soft  creamy  pus. 

^4  Sternal  Gland,  the  size  of  a  small  pea,  was  yellow 
and  softened  throughout. 

Microscopical  Examinations. 

Tonsils. — -Very  numerous  tubercle  bacilli. 
Lung. — -Numerous  tubercle  bacilli. 
Cerebrospinal  Fluid. — No  tubercle  bacilli. 


LEMUR  4. 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 
Dose. — I'O  milligramme. 
Date. — June  2nd,  1905. 

Died. — August  20th,  1905,  79  days  after  feeding. 
Clinical  History. 

The  lemur  was  first  noticed  to  be  ill  three  weeks  after 
feeding  ;  he  was  quiet  and  seemed  to  have  lost  appetite. 

He  soon  became  obviously  ill,  depressed  and  weak,  and 
during  the  month  of  July  was  scarcely  able  to  jump  up 
on  to  his  perch. 

On  August  1st  there  was  an  improvement  in  his  con- 
dition ;  he  had  a  better  appetite  and  was  more  lively  and 
active. 


The  improved  condition  was  not  of  long  duration  ; 
he  became  weak  and  depressed  again,  sitting  on  the 
floor  of  his  cage  with  head  bent  down  and  quit<}  unable 
to  climb  on  to  his  perch.    He  died  on  August  20,  1905. 

There  was  no  diarrhcBa  and  no  increase  in  respiration 
during  the  experiment. 


Tuberculin  Test. — July  12,  1905.  40  days  after  feeding;, 
Positive.    Rise  of  temperature  r6°C. 


JUNF 

5       /O  15 


Temperature. 

TUBERCULIN  TEST 
JULY 

/O  L2         /3   /5 


The  temperatures  between  the  dotted  vertical  lines  were  taken  after  the  inoculation  of  tuberculin,  and  each  division 
of  the  chart  here  represents  an  interval  of  3  hours ;  elsewhere  in  the  chart  each  division  represents  one  day. 
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POST-MORTEM  EXAMINATION. 

Condition. — Poor.    Absence  of  fat  in  the  body. 

Larynx  and  Pharynx. — Normal. 

Tonsils. — Well  marked.    Normal  in  appearance. 

Retro-pharyngeal  Glands. — None  enlarged. 

The  Svhmaxillary  Glands  were  a  little  enlarged  and 
contained  soft  caseous  miliary  tubercles  throughout  their 
substance. 

Cervical  Glands. — In  the  neck  on  each  side  of  the  trachea 
and  lower  part  of  the  thyroid  cartilage  in  the  anterior 
triangular  space  were  two  soft  fluctuating  glands,  each 
about  the  size  of  a  pigeon's  egg.  They  were  easily  separa+ed 
from  the  tissues  around,  being  only  slightly  adherent  to  the 
stemo-mastoid.  On  section  they  were  found  to  be  tilled 
with  soft  caseous  substance. 

In  the  posterior  triangle  on  the  left  side  was  a  gland 
J  inch  long  ;  it  was  partially  caseous  and  softened.  The 
corresponding  gland  on  the  right  side  was  quite  small 
and  contained  a  few  opaque  foci  in  the  cortex. 

Under  the  angle  of  the  jaw  on  the  right  side  was  an 
enlarged  soft  and  caseous  gland. 

The  glands  immediately  dorsal  to  the  clavicle  were  on 
the  right  side  two  in  number  ;  one  was  an  inch  long  and 
over  i  inch  wide  and  contained  numerous  soft  caseous 
foci  thi'oughout  its  substance  ;  the  other  was  small  and 
contained  discrete  07>aque  grey  foci. 

The  corresponding  glands  on  the  left  side  were  not  en- 
larged and  a  few  opaque  foci  could  be  seen  in  one. 

Abdomen : 

Peritoneum  and  2Iesentery. —NormaA. 

Omentum  contained  a  few  srrey  translucent  tubercles. 

Stomach.  — Normal . 

Small  Intestine.— In  the  small  intestine,  about  4 
inches  from  the  pylorus,  was  a  small  caseous  deposit 
(2  mm.)  in  the  mucous  membrane.  About  eight  of 
the  Peyer's  patches  contained  a  few  small  opaque 
tubercles  which  could  be  seen  from  the  peritoneal 
surface.  The  patches  were  a  little  thickened  and  the 
tubercles  could  be  felt.  There  was  no  ulceration  ; 
the  mucous  membrane  appeared  longer  in  these  regions 
than  elsewhere. 

Large  Intestine. — Normal, 

The  Pyloric  Gland  was  rather  larger  than  a  pea 
and  was  soft  and  caseous  throughout. 

The  Mesenteric  Glands  were  represented  by  a 
rounded  fliictuating  mass,  about  the  size  of  a  hen's  egg, 
with  nodules  around  it  consisting  of  five  smaller 
adherent  glands. 

They  were  yellowish  in  colour  and  completely 
softened. 

There  was  a  gland  in  the  meso-colon  near  the 
I       rectum  about  half  an  inch  long,  caseous  throughout. 


Besides  these  there  were  no  other  glands  about  the- 
alimentary  canal. 

The  Spleen  was  enlarged  and  resembled  a  horse 
shoe  in  shape.  It  was  three  and  a  quarter  inches  long, 
two  and  a  half  inches  wide  and  three-quarters  of  an 
inch  at  its  thickest  part.  It  contained  very  numerous 
large  irregular  caseous  nodules,  varying  in  size  from 
2  and  3  mm.  up  to  about  12  mm.  in  diameter. 
They  were  softening  slightly  in  the  centre. 

The  Kidneys  were  very  pale  and  appeared  normal 
except  for  a  few  transparent  foci. 

The  Liver  contained  fairly  numerous  minute  grey 
foci,  varying  a  little  in  size. 

The  Portal  Gland  was  large  soft  and  caseous. 

The  Lumbar  Glands  contamed  gi'eyish  ojiaque  focii 
up  to  a  pinhead  in  size  arranged  round  the  cortices. 

Iliac  Glands. — Not  affected. 
Thorax  : 

The  Lungs  were  crepitant.  All  the  lobes  contained' 
mmierous  grey  tubercles,  ranging  in  size  from  a 
millet  seed  up  to  a  pea.  The  small  ones  were  quite 
hard  and  felt  like  small  shot.  They  were  grey  and 
translucent  with  opaque  centres.  The  larger  ones 
were  firm  from  the  outside  and  on  section  were 
opaque  and  caseous  and  beginning  to  soften  in  the 
centre. 

In  the  riglit  middle  lobe  about  the  centre  the 
nodules  were  aggregated  into  a  small  mass  and  the 
lung  tissue  beyond  towards  the  apex  M-as  collapsed 
and  airless. 

Thoracic  Glands. — Behind  the  division  of  trachea 
into  the  bronchi  there  was  a  gland  the  size  of  a 
sparrow's  egg  which  was  soft  yellow  and  caseous 
throughout.  A  small  gland  on  either  side  contained 
a  few  minute  opaque  foci. 

There  were  three  dorsal  mediastinal  glands  in  a 
chain  near  the  diaphragm  which  contained  irregular 
caseous  foci  in  the  cortices. 

Heart. — Normal. 

Eight  Sternal  Gland  contained  two  minute  ojjaque  foci. 
Axillary  Glands  contained  a  few  opaque  caseous  foci. 
Left  Inguinal  was  enlarged  and  contained  a  soft  yellow 
nodule. 

Right  Inguinal. — Normal. 

M ic roscopical  Exam ination. 
Left  Cervical  Gland  -\ 

Axillary  Gland      -    I    ^        ^^^^^^^^  ^^^^.^ 
Kidney  -       -  - 
Liver    -       -  -J 

Intestine. — Two  patches  contained  a  moderate  number 
of  tubercle  bacilli;  one  contained  a  few  only. 


LEMUR  2. 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  j.X. 

Dose. — 1*0  milligramme. 

Date.— June  2nd,  1905. 

Killed.— July  ISth,  1905,  46  days  after. 

and  more  depressed  and  seemed  not  to  have  strength 
enough  to  jump  up  on  to  his  perch.  There  was  no 
diarrhcea. 

Tuberculin  Test.— July  12,  1905.    40  days  after  in- 
oculation.   Positive.    Rise  of  temperature  1'3°C. 


Clinical  History. 

The  lemur  became  ill  about  a  month  after  being  fed  ; 
he  was  quieter,  ate  less  food  and  was  obviously  weaker. 
During  the  remainder  of  the  experiment  he  became  weaker 
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The  temperatures  between  the  dotted  vertical  lines  were  taken  after  the  inoculation  of  tuberculin,  and  each  division 
offthe  chart  here  represents  an  interval  of  3  hours ;  elsewhere  in  the  chart  each  division  represents  ong  day. 


POST-MORTEM  EXAMINATION. 
Body.— Thin. 

Tongue  and  Pharynx. — Normal. 

Tonsils  were  prominent  and  firm,  but  were  not  ap- 
tipparently  enlarged ;  there  was  no  sign  of  caseation  or 
ulceration. 

Both  Submaxillary  Glands  were  enlarged  and  showed 
on  section  irregular  yellow  softened  areas  up  to  about 
2  mm.  in  diameter. 

Right  Pharyngeal  Gland,  the  size  of  a  thrush's  egg, 
was  soft  yellowish  and  fluctuant ;  on  section  thin  greenish 
yellow  pus  exuded;  the  cut  surface  showed  yellow 
breaking  down  areas  of  necrosis  replacing  the  greater 
part  of  the  substance. 

The  Pharyngeal  Gland  on  the  opposite  side  was  slightly 
enlarged  and  resembled  the  submaxillary. 

Cervical  Glands. — In  the  posterior  triangle,  above  the  left 
clavicle,  there  was  a  soft  fluctuating  tumour  the  size  of  a 
pigeon's  egg,  which  on  section  contained  necrotic  masses 
and  thin  turbid  greenish  puriform  fluid.  Just  above  this 
there  was  a  small  gland  which  showed  early  (yellow) 
necrosis  in  the  cortex. 

In  the  right  posterior  triangle  there  was  a  slightly 
enlarged  gland  which  was  closely  beset  with  softened 
caseous  tubercles. 

Right  mid-cervical  gland  normal. 

Abdomen  : 

Omentum  and  Peritoneum. — Normal. 
Stomach.  — Normal. 

Small  Intestine. — 5  in.  from  the  pylorus  there 
was  a  prominent  nodule,  the  size  of  a  wheat  grain, 
with  a  soft  yellow  centre ;  in  the  rest  of  the 
intestine  there  were  about  sixteen  ulcerated  areas ; 
these  were  most  numerous  towards  the  lower  end 
and  appeared  to  have  arisen  in  Peyer's  patches : 
;  near  the  ileo-coecal  valve  there  were  four  large  ulcer- 
ated areas  situated  close  together ;  three  measured 
2  cm.  in  length  by  1  cm.  in  breadth  ;  the  fourth 
4  by  2  cm.  ;  they  had  slightly  raised  margins  and 
irregular  shreddy  necrotic  floors  showing  here  and 
there  yellow  points  ;  the  other  areas  varied  in  length 
from  0  5  to  1  cm.  and  were  generally  oval  in  outline  ; 
some  showed  the  whole  of  the  surface  ulcerated  ; 
others  showed  several  small  ulcers  with  congested 
mucous  membrane  between  :  where  the  whole  of  the 
surface  of  a  patch  was  not  ulcerated  the  submucous 
tissue  showed  yellow  softened  caseous  material :  the 
serous  surface  of  the  intestine  was  unaffected. 

Large  Intestine. — In  the  caecum  were  several 
punched  out  ulcers  with  broad  slightly  raised  opaque 
white  margins  and  thin  undermined  edges  ;  in  the 
i  upper  part  of  the  colon  were  similar  ulcers  but  these 
had  yellowish  white  congested  margins  ;  the  bases  of 
the  ulcers  were  not  thickened  and  there  was  no 
;       discharge  from  the  floors. 

Gastric  Glands. — A  precardiac  gland  contained  a 
softened  greyish  white  focus. 


The  Mesenteric  Glands  were  enlarged  and  partly 
fused  together ;  on  section  they  exuded  yellow 
viscid  pus,  which  more  or  less  completely  replaced 
the  gland  tissue. 

An  Ileo-colic  Gland,  1  cm.  in  diameter,  was  yellow 
caseous  and  softened  practically  throughout. 

Three  Colic  Glands  were  caseous  and  softened ; 
a  fourth,  near  the  root  of  the  mesocolon,  showed 
caseation  affecting  the  cortex  only. 

Spleen. — Pale  (length  Sin.)  showed  on  section  24 
to  30  yellow  spherical  caseous  and  softened  tubercles 
ranging  from  1  to  about  2  mm.  in  diameter. 

The  Liver  showed  on  the  surface  under  the  capsule 
scattered  minute  greyish  white  tubercles  ;  on  section 
similar  tubercles  were  sparsely  scattered  throughout. 

Portal  Gland. — A  gland  in  the  small  omentum,  the 
size  of  a  kidney  bean,  showed  foci  of  greyish  white 
pus  in  the  cortex  (this  gland  lay  nearer  the  duodenum 
than  the  liver). 

The  Left  Kidney  showed  on  the  surface  four  grey  foci, 
one  1  mm.  in  diameter,  the  others  about  0*5  mm. ;  on 
section  they  were  not  definitely  circumscribed,  the 
largest  one  extended  into  the  cortex  as  a  radial  streak. 

The  Right  Kidney  contained  three  grey  tubercles 
each  about  the  size  of  a  millet  seed. 

Suprarenal  Bodies. — Normal. 
Thorax : 

Heart.  — Normal . 

Pleura. — Normal. 

The  Lungs  were  pinkish  in  colour  and  crepitant 
throughout ;  in  the  right  upper  lobe  there  was  a  firm 
nodule  about  8  mm.  in  diameter  ;  this  projected  about 
2  mm.  above  the  general  surface  and  was  adherent  to 
the  parietal  pleura  ;  on  section  it  was  composed  of 
firm  yellow  caseous  tissue  with  a  marginal  zone  of 
greyish  red  translucent  tissue. 

The  right  mid  and  lower  lobes  were  normal. 

In  the  left  lower  lobe  there  were  two  similar 
nodules,  one  about  8,  the  other  6  mm.  in  diameter  ; 
the  former  projected  from  the  surface  and  was  adherent 
to  the  diaphragm  ;  the  latter  was  situated  in  the 
middle  of  the  lobe  and  was  surrounded  by  a  zone 
of  intense  congestion. 

In  the  anterior  part  of  the  left  upper  lobe  there 
was  a  smaller  caseous  nodule. 

Bronchial  Glands. — A  right  praetracheo-bronchial 
gland  showed  in  the  cortex  about  half  a  dozen  small 
soft  yellow  nodules  ;  on  the  left  side  two  glands 
showed  similar  yellow  areas  in  the  cortex. 

Lumbar,  Axillary  and  Inguinal  Glands. — Normal. 

Microscopical  Examination. 

Margin  of  Ulcer  in  Ccecum. — 3T.B.  after  long  search. 
Tonsil  {crushed  between  glass  plates). — 10  T.B. 
Submaxillary  Gland.— 8  T.B. 
Duodenal  Nodule. — A  few  T.B. 
Right  Bronchial  Gland. — 6  T.B. 
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MANGABEY  MONKEY  2.  (Young.) 

Fed  with  culture  derived  ho'^  the  original  material  of  Virus  B.  IX. 
Dose — I'O  milHgramme. 
Date— June  2nd,  1905. 

Killed— July  19th,  1905,  47  days  after  feeding. 


Cliniml  History. 
There  was  no  sign  of  ill-health  during  the  experiment. 


Tuberculin  Ted. — July  12,  1905,  40  days  after  feeding. 
Positive.    Rise  of  temperature  1'5°  C. 
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The  temperatures  lietween  the  dotted  verticallines  were  taken  after  the  inoculation  of  tuberculin,  and  each  divisioni 
of  the  chart  here  represents  an  interval  of  3  hours  ;  elsewhere  in  the  chart  each  division  represents  one  day. 


and    Cervical   Glands. — ■ 


POST-MORTEM  EXAMINATION. 

Condition. — Moderate. 
Tongue,  Tonsils  and  Pharynx  . — Normal. 
Submaxillary,  Pharyngeal 
Normal. 

Abdomen : 

Omentum  and  Peritoneum. — Normal. 
Stomach .  —Normal. 

Small  Intestine  :  In  the  first  3  or  4  inches  of  the 
duodenum  there  were  three  small  ulcers,  the  mucous 
membrane  around  which  was  slightly  raised  above 
the  general  mucous  surface  ;  between  the  finger  and 
thumb  the  margin  of  the  ulcers  felt  a  little  thickened, 
but  there  was  no  sign  of  caseation  at  the  bases  or  in 
the  surrounding  tissues  ;  7  inches  from  the  pylorus 
there  was  a  slightly  larger  irregular  ulcer  the  mucous 
membrane  around  which  was  congested ;  on  section 
a  yellow  point  was  seen  in  the  submucous  tissue 
under  one  of  the  margins  of  the  ulcer  ;  there  were 
no  subperitoneal  tubercles  :  about  22  inches  and  14 
inches  respectively  from  the  ileocoecal  valve  were 
two  small  ulcers  similar  to  those  first  described. 

Large  Intestine. — Normal. 

Gastric  Glands. — Normal. 

Duodenal  Glands. — A  small  gland  on  the  surface 
of  the  head  of  tlie  pancreas  was  normal :  one  on  the 
inferior  surface,  the  size  of  a  sparrow's  egg,  was  partly 
caseous  and  softened. 

Mesenteric  Glands. — Two  of  the  anterior  mesenteric 
glands  were  enlarged  ;  one  was  the  size  of  a  black- 
bird's egg,  the  other  slightly  smaller ;  the  former 
was  yellow  externally,  soft  and  fluctuant  and  filled 
with  soft  greenish  yellow  caseo-pus  ;  the  other  gland 
contained  an  abscess  cavity  which  replaced  about 
three-fourths  of  the  substance.  In  the  posterior  part 
of  the  mesentery  there  were  two  slightly  enlarged 
glands,  which  showed  on  section  cavities  up  to  3  mm. 
in  diameter  filled  with  greenish  yellow  pus  ;  these 
were  situated  in  the  cortex  and  could  be  seen 
through  the  capsule  as  yellowish  areas  ;  near  the 
latter  glands  were  several  small  glands  ;  these  were 
normal  with  the  exception  of  one  which  contained 
a  yellow  purulent  focus. 

Ileo-colic  Gtowrfs.— Normal. 

77. 


Colic  Glands. — A  mid-colic  gland  the  size  of  a 
sparrow's  egg  was  a  thin-walled  cyst  filled  with' 
greenish  yellow  caseo-pus  ;  other  colic  glands  were 
normal. 

The  Spleen -was  not  enlarged:  in  the  pulp  under  the 
capsule  a  minute  yellow  point  was  seen  ;  this  was  soft 
and  could  be  easily  picked  out  on  the  end  of  a 
scalpel ;  spleen    otherwise  normal. 

Splenic  lymphatic  gland,  normal. 

Liver. — Just  under  the  capsule  were  sparsely 
scattered  spherical  opac[UC  whitish  tubercles  less 
than  0-5  mm.  in  diameter;  besides  these  were  four 
larger  tubercles  about  1  mm.  in  diameter  ;  the  latter 
had  opaque  whitish  centres  and  grey  margins.  Orr 
section  minute  whitish  tubercles  were  sparsely 
scattered  throughout. 

Portal  Gland. — Normal. 

Kidneys. — On  the  surface  of  the  left  kidney  there 
was  a  suspicious  grey  focus  :  right  kidney  normal.. 
Suprarenal    Bodies. — Normal. 
Thorax  : 

Heart  and  Pleura. — Normal. 

Lungs  :  in  the  right  upper  lobe  near  the  dorsal 
mediastinal  surface  there  was  a  firm  nodule  measur- 
ing a  little  over  1  cm.  in  greatest  diameter  ;  this  on 
section  was  composed  of  yellow  caseous  partly 
softened  ti.ssue  surrounded  hy  a  zone  of  greyish 
red  tissue  :  the  rest  of  the  lung  was  normal. 

Bronchial  Glands  :  two  right  praetracheo-bronchial 
glands  were  enlarged  ;  one  was  the  size  of  a  pea  and 
was  caseous  and  softened  throughout ;  the  other  was 
1-5  cm.  in  length  and  contained  two  abscess  cavities 
replacing  over  half  the  substance  of  the  gland. 

One  of  the  Left  Praetracheo-Bronchial  Glands  con- 
tained a  minute  opaque  yellow  point.  Intertracbeo- 
bronchial  glands,  normal. 
A.villary,  Inguinal,  Iliac  and  Lumbar  Glands. — Normal. 

Microsco pical  Examination. 
Mesenteric  Gland. — iloderately  numerous  T.B. 
Spleen.~X  few  T.B. 
Tongue  (Secretion  in  Follicle)  \ 

^i^'''  No  T.B. 

Kidney  j 

Left  Bronchial  Gland  ) 

4  G  2. 
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MANGABEY  MONKEY  4. 

"Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 
Dose — 1*0  milligramme. 
Date— June  2nd,  1905. 

Killed — August  25th,  L905,  84  days  after  feeding. 


Clinical  History. 

The  monkey  was  quite  well  and  active  until  about  the 
second  week  in  August  when  she  began  to  grow  thin  and 


weak ;  she  quickly  became  thinner  and  weaker,  walking 
about  the  cage  with  difficulty,  and  died  on  August  25th. 

Tuberculin  Test.— July  12,  1905.  Positive,  rise  of 
temperature  1-1°G.    Maximum,  41-3°C. 
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The  temperatures  between  the  dotted  vertical  line.s  were  taken  after  the  inoculation  of  tuljerculin,  and  each  division 
of  the  chart  here  represents  an  interval  of  3  hours  ;  elsewhere  in  the  chart  each  division  represents  one  day. 


POST-MORTEM  EXAMINATION. 
Body.  — E  mac  iated. 

Tonsils  and  Pharyngeal  Mucous  Membrane. — Normal. 
Eetro-pharyngeal  Glands. — Normal. 
A  Left  Submental  Gland  contained  a  minute  caseous 
focus. 

Submaxillary  and  Cervical  Glands. — Normal. 

Axillary  Glands. — A  gland  in  the  left  axilla  showed 
a  small  caseous  tubercle.  The  right  axillary  glands  and 
the  inguinal  glands  were  normal. 

1^  The  Thyroid  Body  on  the  left  side  showed  a  minute 
soft  white  focus. 

Abdomen : 

The  Omentum  contained  about  half  a  dozen  millet 
seed  sized  tubercles  caseous  in  the  centre,  and  several 
smaller  glistening  transparent  tubercles. 

Peritoneum.  — Normal. 

Stomach.  — Normal. 

Small  Intestine. — The  upper  part  of  the  small 
intestine  showed  five  transverse  ulcers  situated  5, 
9,  33,  36,  and  48  inches  respectively  from  the  pylorus  ; 
the  rest  of  the  intestine  was  normal ;  the  ulcers 
varied  in  length  from  5  to  10  mm.  and  had  raised 
thickened,  sometimes  irregular,  margins  showing 
no  sign  of  caseation  ;  they  penetrated  the  muscular 
coat,  the  bases  of  the  ulcers  being  formed  by  slightly 
thickened  peritoneum  ;  two  of  the  ulcers  showed 
small  subperitoneal  tubercles,  whilst  around  a 
third  the  peritoneum  for  a  good  distance  was  studded 
with  little  tubercles,  none  of  which  however  were 
situated  opposite  the  base. 

Large  Intestine.  — Normal. 

Gastric  Glands.  — Normal. 

The  Mesenteric  Glands  were  considerably  enlarged 
and  were  united  together  to  form  a  soft  fluctuant 
nodulated  mass  measuring  roughly  3J  in.  by  2  in. 
by  2  in.  ;  the  serous  surface  of  the  mass  was  white 
^       and  fibrous-looking,   except  around  the  margins 
j      -where  there  were  several  rounded  yellow  prominences ; 


at  the  latter  places  the  capsules  of  the  glands  were 
extremely  thin ;  on  section  all  the  glands  were 
caseous  throughout  and  were  filled  with  soft  greenish 
yellow  caseo-pus ;  in  several  places  the  capsules 
of  contiguous  glands  had  broken  down,  thus  forming 
large  thin-walled  loculated  cavities.  The  third 
part  of  the  duodenum  was  in  close  contact  with 
and  surrounded  the  upper  extremity  of  the  mesen- 
teric mass.  Many  of  the  lacteal  vessels  in  the 
mesentery  attached  to  the  upper  part  of  the  intestine 
showed  strings  of  small  tubercles ;  several  were 
thickened  and  caseous  and  showed  nodular  enlarge- 
ments ;  at  one  part  (near  an  ulcer)  caseous  lym- 
phatic vessels  ramified  under  the  serous  coat  of  the 
intestine  and  between  the  muscles  ;  in  other  places 
the  subserous  lymphatic  vessels  were  distended 
with  clear  fluid. 

The  Ileo-colic  Glands  were  swollen  and  on  section 
discharged  blood-stained  serous  fluid ;  no  caseation. 

Colic  Glands. — Two  small  colic  glands  contained 
caseous  nodules  ;  the  rest  were  normal. 

At  the  root  of  the  mesentery,  immediately  in  front 
of  the  great  vessels,  were  three  glands,  the  largest  the 
size  of  a  broad  bean  ;  these  were  caseous  and  softened 
practically  throughout. 

Behind  the  vessels  in  close  contact  with  the  lumbar 
vertebrae  was  a  chain  of  enlarged  glands  the  largest 
the  size  of  a  kidney  bean,  which  contained  softened 
caseous  areas  replacing  the  greater  part  of  the  gland 
tissue. 

Three  Pancreaiic  Glands  showed  caseous  areas  in 
the  cortex. 

The  Spleen  was  little  if  at  all  enlarged  ;  the  pulp 
contained  moderately  numerous  soft  yellow  caseous 
nodules,  varying  very  much  in  size,  the  smallest 
being  about  the  size  of  a  pin's  head,  the  largest  that 
of  a  pea  ;  the  nodules  could  be  seen  through  the 
capsule,  the  larger  ones  causing  slight  projections 
above  the  surface. 
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Two  Glands  in  the  hilum  of  the  spleen  were  sUghtly 
•enlarged  and  contained  soft  caseo-pus  ;  other  glands 
in  the  gastro-splenic  omentum  were  normal. 

The  Liver  substance  was  closely  beset  with  tubercles 
■mostly  ranging  from  about  0"  5  to  1  mm.  in  diameter  ; 
there  were  also  a  few  larger  tubercles,  up  to  2  mm.  in 
diameter,  and  numerous  minute  grey  specks  just  visible 
to  the  eye  ;  the  smaller  tubercles  had  grey  margins 
and  caseous  centres  :  the  larger  ones  were  uniformly 
caseous;  several  of  the  tubercles  that  lay  just  under 
the  capsule  showed  on  the  surface  of  the  liver  a 
dehcate  transparent  fringe. 

Portal  Glands. — Two  glands  in  the  smaller  omen- 
tum contained  pin-head  sized  caseous  tubercles  ;  one 
situated  just  above  the  pylorus  was  similarly  affected. 

Kidneys. — The  right  kidney  showed  in  the  cortex  six 
greyish-white  caseating  tubercles  the  largest  1  mm.  in 
diameter  ;  two  of  these  were  seen  on  the  surface,  four-  in 
the  depth  ;  each  was  surrounded  by  a  zone  of  con- 
gestion. 

In  the  left  kidney  foui'  soft  caseous  tubercles, 
the  largest  l"omm.  in  diameter,  and  two  minute 
greyish-white  foci  were  seen  on  the  surface  ;  in  the 
depth  of  the  cortex  there  were  four  small  caseous 
tubercles. 

Suprarenal  Bodies.  — Normal. 

'Thorax  : 

Heart. — Normal. 

Lungs. — The  left  candal  lobe  was  sliglitly  adherent 
to  the  diaphragm  -•  evenlv  distributed  throughout 
both  kings  were  fairly  numerous  discrete  nodules 
iranging  in  size  from  a  small  shot  to  a  large  pea ; 


the  larger  nodules  were  almost  uniformly  caseou* 
and  were  beginning  to  soften ;  the  smaller  ones 
had  firm  friable  caseous  centres  and  grey  translucent 
margins.  The  left  lobes  collapsed  well ;  the  right 
remained  expanded  and  were  congested  and  cedema- 
tous. 

The  Practracheo-hrorbrMal  Glands  on  each  side 
appeared  to  be  unaffected  ;  an  inter  tracheo-bronchial 
gland  was  shghtly  enlarged  and  contained  three  soft 
yellowish  white  caseous  areas,  each  about  2  mm.  in 
diameter. 

Behind  the  pleura  lying  on  the  dorsal  vertebrae, 
just  above  the  diaphragm,  were  two  enlarged  ex- 
tensively caseated  and  softened  glands. 

Diaphragm. — Around  the  margins  of  the  tendon 
on  the  left  side  were  numerous  smaU  grey  tubercles 
with  opaque  centres  ;  in  the  centre  of  the  tendon 
there  was  a  slightly  elevated  growth  about  1  cm. 
in  diameter  which  consisted  of  grey  translucent 
tissue  mth  central  caseous  points;  the  lung  was 
adherent  to  this  growth  ;  on  the  right  side  there  was 
a  row  of  small  tubercles  along  one  margin  and  scat- 
tered tubercles  on  the  central  part. 

Pleura  covering  ribs,  normal. 
Brain. — Normal. 

Microscopical  Examination. 

Lumbar  Gland.  "| 

Submental  Gland.  Y  Numerous  T.B. 

Kidney  J 

Axillary  Gland. —Very  numerous  T.B. 
Thyroid  Body. — Fairly  numerous  T.B. 


MANDRILL  BABOON  54.  (Yoimg.: 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 
Sose — I'O  milligramme. 
Date— June  2nd,  1905. 

Killed— July  21st,  1905,  49  daj..^  alter  feeding. 


Clinical  History. 

On  July  18  the  baboon  was  noticed  to  have  some  diffi- 
culty in  breathing,  inspiration  being  accompanied  by  a 
snoring  noise  ;  this  difficulty  increased  during  the  next 
tliree  days  and  was  very  marked  on  the  morning  of  the 
day  it  was  killed  ;  there  was  no  increase  in  the  rate  of 


respiration,  the  difficulty  in  breathing  being  due  ap- 
parently to  some  nasal  obstruction  ;  there  were  no  other 
signs  of  ill-health. 

Tuberculin  Test.  — July  12,  1905.  40  days  after  feeding. 
Positive.  Rise  of  temperature;  1'5°C.  Maximum,  41 'I'D. 
four  and  a  half  hours  after  inoculation. 
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Tlie  temperatures  between  the  dotted  vertical  lines  were  taken  after  the  inoculation  of  tuberculin,  and  each  division 
of  the  chart  here  represents  an  interval  of  3  hours  ;  elsewhere  in  the  chart  each  division  represents  one  day. 
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POST-M0ET£M  EXAMINATION. 

Condition.  — Moderate. 
Tongue  and  Pharynx. — Normal. 

The  Rigid  Tonsil  was  slightly  enlarged  and  on  section 
was  found  to  be  in  a  state  of  caseation  ;  in  the  crypt  of  the 
tonsil  a  little  whitish  purulent  material  had  collected  but 
there  was  no  definite  ulceration  of  the  mucous  membrane. 

The  Left  Tonsil  appeared  normal. 

Retro-pharyngeal  Glands. — The  posterior  wall  of  the 
pharynx  showed  two  rounded  swellings  one  on  each  side 
of  the  mid  line  ;  these,  projecting  forwards,  greatly  con- 
stricted the  opening  of  the  fauces  ;  on  section  they  were 
seen  to  be  caused  by  a  series  of  enlarged  glands  which 
were  caseous  and  softened  practically  throughout,  ex- 
uding thick  creamy  yellow  pus ;  the  capsules  of  the 
glands  were  thickened  and  adherent  to  each  other  and  the 
surrounding  structures. 

Submaxillary  and  submental  glands. — Normal. 

Cervical  Glands.- — On  the  left  side  under  the  insertion  of 
the  stemo-mastoid  muscle  and  closely  applied  to  the  base 
of  the  skuU  there  was  a  gland  the  size  of  a  thrush's  egg 
which  was  caseous  and  softened  throughout ;  the  capsule 
was  much  thickened  ;  under  the  posterior  belly  of  the 
digastric  there  was  a  gland  the  size  of  a  kidney  bean 
which  contained  soft  caseous  areas  replacing  about  half 
the  substance  ;  between  the  latter  and  the  one  situated 
under  the  sterno-mastoid  were  three  small  glands  one  of 
which  contained  a  caseous  focus  ;  the  glands  in  the 
posterior  triangle  showed  no  foci  of  caseation. 

On  the  right  side  the  cervical  glands  were  normal  to  the 
naked  eye. 

Abdomen  : 

Omentum  and  Peritoneum. — Normal. 

Stomach. — The  mucous  membrane  along  the  great 
curvature  showed  a  group  of  six  raised  rounded 
eminences  about  the  diameter  of  a  split  pea  in  the 
centre  of  each  of  which  was  a  small  ulcer  ;  on  section 
each  showed  in  the  submucous  tissue  a  collection  of 
caseo-pus  which  could  be  readily  squeezed  through 
the  opening  in  the  mucous  membrane  ;  near  the 
latter  were  three  or  four  softened  caseous  nodules 
over  which  the  mucous  membrane  was  intact ; 
on  the  serous  surface  there  was  a  small  subperitoneal 
tubercle. 

Small  Intestine. — In  the  duodenam  there  were 
three  transverse  ulcers,  the  largest  7  to  8  mm.  in 
length  ;  these  had  undermined  margins  and  shreddy 
floors  ;  they  were  quite  superficial,  no  thickening 
or  caseation  at  the  bases  being  detected  ;  towards 
the  lower  end  of  the  ileum  there  was  an  irregular 
transverse  ulcer  1  cm.  in  greatest  diameter  the  base 
of  which  was  very  slightly  thickened. 

Large  Intestine. — Normal. 

Gastric  Glands. — Two  precardiac  glands  contained 
soft  caseous  foci ;  a  gland  in  the  lesser  curvature  of 
the  stomach  showed  a  small  cavity  filled  with  creamy 
yellow  caseo-pus. 

Two  glands  along  the  greater  curvature  of  the 
stomach  were  enlarged,  partly  caseous  and  softened. 


Mesenteric  Glands. — In  the  upper  part  of  the 
mesentery  there  were  four  enlarged  glands,  the  largest 
the  size  of  a  sparrow's  egg  ;  on  section  they  were 
caseous  and  softened  almost  throughout ;  the  capsules 
were  thickened  ;  in  the  mesentery  (which  at  this 
part  was  very  short)  between  these  glands  and  the 
bowel  were  numerous  opaque  whitish  millet  seed 
sized  tubercles  arranged  along  the  lacteal  vessels. 
Two  small  glands  situated  at  about  the  junction  of 
the  middle  and  lower  thirds  of  the  mesentery  showed 
softened  caseous  areas.  Near  the  lower  end  of  the 
ileum  two  glands  fused  together  to  form  a  mass  the 
size  of  a  sparrow's  egg  were  caseous  and  softened 
almost  throughout.  Other  mesenteric  glands  were 
normal. 

Ileo-colic  Glands.— On  one  side  of  the  junction  of 
the  ileum  and  colon  there  was  a  gland  the  size  of  a 
kidney  bean,  which  contained  a  caseous  area  re- 
placing about  a  third  of  the  substance  ;  two  small' 
glands  lying  further  along  the  colon  showed  caseous 
foci ;  on  the  opposite  side  there  was  a  slightly  en- 
larged gland  which  was  partly  caseous  and  softened. 

Colic  Glands. — A  mid  cohc  gland  contained  a  soft 
caseous  nodule  2 '5  mm.  in  diameter:  other  colie 
glands  were  normal. 

Spleen. — The  spleen  was  slightly  enlarged  (2^  x 
IJxJin.);  the  surface  was  irregular;  the  pulp  wiS 
firm  and  red  and  contained  two  caseous  nodul°s 
each  about  2  mm.  in  diameter. 

Many  of  the  lymphatic  glands  in  the  splenic  omen- 
tum were  enlarged  partly  caseous  and  softened. 

The  Liver  showed  on  the  surface  under  the  capsule 
two  or  three  minute  grey  foci  (?  early  tubercles)  ; 
on  section  the  substance  was  normal. 

The  Left  Kidney  showed  on  the  surface  a  pearly 
spherical  mustard-seed  sized  body  which  was  readily 
shelled  out  from  the  kidney  substance. 

Right  Kidney. — Normal. 

Suprarenal  Bodies.  — Normal. 

Lumbar,  Codiac  and  Iliac  Glands. — Normal. 

Thorax  : 

Heart. — Normal. 
Pie  u  ra .  — Norm  al . 

Lungs. — The  left  upper  lobe  contained  a  firm 
nodule,  4  mm.  in  diameter  :  this  had  a  yellow  caseous 
centre  and  a  grey  translucent  margin.  On  the 
dorsal  surface  of  the  right  lower  lobe  tliero  was  a 
purplish-black  patch  raised  above  the  surface  and 
solid  to  the  touch  ;  this  on  vertical  section  was 
found  to  be  the  base  of  a  more  or  less  wedge-shaped 
haemorrhagic  mass,  the  cut  surface  of  which  had  a. 
chocolate  brown  colour. 

Bronchial  Glands. — Normal. 

Microscopical  Examination. 
Mesenteric  Gland. — Moderately  numerous  T.B. 
Right  Tonsil. — Moderately  numerous  T.B. 
Spleen. — Moderately  numerous  T.B. 
Left  Kidnetj.—lHo  T.B 


MANDRILL  BABOON  56.  (Young.) 
Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 


Dose — 1*0  milligramme. 
Date — June  2nd,  1905. 

Died — August  14th,  190.5,  7.3  days  after  feeding. 

Clinical  History. 

There  was  very  little  change  in  the  general  condition 
until  about  July  18th,  when  he  was  noticed  to  have  some 
difficulty  in  breathing  through  his  nose,  inspiration  being 
accompanied  by  a  snoring  noise  ;  there  was  at  this  time 
a  discharge  of  muco-pus  from  the  nostrils. 

The  difiSculty  in  breathing  became  more  pronounced 


and  there  was  a  constant  discharge  of  muco-pus,  chiefly 
from  the  left  nostril.  The  appetite  throughout  remained 
moderately  good,  but  he  became  gradually  thinner  and 
weaker  and  died  on  .4ugust  14,  190.5. 

Tuberculin  Test.SxAj  12,  190.5.  40  days  after  feeding. 
Positive,  rise  of  temperature,  1*4^  C.  Maximum  tem- 
perature 41*7°  C,  6  hours  after  inoculation. 
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Tlie  temperatures  between  the  dotted  vertical  lines  were  taken  after  the  inoculation  of  tuberculin,  and  each  division 
of  the  chart  liere  represents  an  interval  of  3  hours ;  else%\'here  in  the  chart  each  division  represents  one  day. 
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POST-MORTEM  EXAMINATION. 

Condition.  — Poor. 

Tongue,  Pharynx  and.  Larynx. — Normal. 

Bjth  Tonsils  vfeve  enlarged  and  yellow  nodules  could 
be  seen  in  them.  On  section  they  were  caseous  and 
softened. 

The  Right  Submaxillary  Gland  was  the  size  of  a  pea 
and  contained  two  yellow  mihary  tubercles.  On  the 
right  side  there  were  two  glands  which  were  not  enlarged  ; 
one  contained  minute  opaque  fooi  in  the  cortex. 

Cervical  Glands. — On  the  right  side  of  the  neck  there 
was  a  mass  of  glands  extending  from  below  the  thyroid 
cartilage  into  the  posterior  triangle  and  lying  against 
the  spine.  On  section  the  glands  were  filled  with  soft 
yellow  caseo-pus. 

On  the  left  side  there  was  a  rather  smaller  similar 
mass  lying  against  the  spinal  column  and  meeting  in 
the  mid  line  behind  the  larynx  with  the  mass  on  the 
other  side.  This  was  softened  and  caseous  throughout. 
On  dissecting  out  the  pharynx  both  masses  of  glands 
were  found  to  extend  to  the  base  of  the  skull  and  to  the 
posterior  nares. 

Abdomen : 

The  Omentnyn  contained  scattered  grey  tubercles 
about  1  mm.  in  diameter ;  a  few  with  central 
opacities. 

A  small  gland  in  the  omentum  near  the  spleen 
was  yellow  caseous  and  softened. 
Peritoneum.  — Normal. 
Stomach.  — N  ormal. 

Small  Intestine. — About  2  feet  from  the  pylorus 
was  a  small  oval  ulcer  6  mm.  long.  There  was  no 
thickening,  the  base  being  thin  but  slightly  caseous. 

There  was  a  second  circular  punched  out  ulcer 
i2  mm.  in  diameter  ;  the  edges  were  slightly  opaque 
and  caseous.  In  a  Peyer's  patch  nearer  the  colon 
were  four  very  small,  slightly  iiTegular  ulcers  with  no 
thickening.  A  Peyer's  patch  about  9  in.  from  the 
ileo-coecal  valve  contained  one  small  circular  ulcer 
2 '5  mm.  in  diameter.  Its  edges  were  slightly 
raised  and  the  base  consisted  of  the  peritoneum. 

Large  Intestine. — Normal. 

The  Pyloric  Gland. — A  quarter  of  an  inch  long,  was 
a-hnost  entirely  caseous  and  softened. 
Cardiac  Gland.  — Normal. 

The  Mesenteric  Glands. — Were  greatly  enlarged, 
obliterating  the  mesentery  so  that  the  small  intestine 
was  bound  down  to  them.  They  were  adherent  ; 
five  could  be  separated  at  the  anterior  extremity 
ranging  in  size  from  J-J  in.  long  ;  there  was  a  mass 
in  the  centre  I  in.  by  J  in.  by  i  in.  and  three  smaller 
glands  fused  together  posteriorly.  They  were  all  soft 
yellow  and  caseous  throughout,  with  a  thin  external 
capsule.  In  the  rest  of  the  mesentery,  not  bound 
down,  were  si.x  single  soft  caseous  glands  from  J  to 

in.  long.  At  the  junction  of  the  ileum  and  colon 
were  about  twelve  small  glands  only  two  of  which 
each  contained  a  soft  j'ellowish  nodule. 


One  colic  gland  the  size  of  a  pea  was  caseous 
and  softened,  the  rest  appeared  normal. 

The  Spleen. — IJ  in.  by  1  in,  by  J  in.  had  pro- 
jecting slightly  from  the  surface  several  yellowish 
tubercles  from  1  mm. -7  mm.  in  diameter.  On 
section  the  tubercles  were  opaque  yellowish  and 
soft  in  the  centres.  In  the  substance  w^ere  three 
more  yellowish  tubercles  and  numerous  grey  trans- 
parent foci  some  of  which  were  opaque  in  the  centre. 

The  Liver  contained  very  numerous  grey  tubercles 
ranging  in  size  from  a  pin-point  up  to  1  mm.  The 
largest  had  minute  opaque  spots  in  the  centre. 

Tivo  Smnll  Glamis  in  the  hilum  of  the  spleen 
were  normal. 

Kidneys. — In  the  left  kidney  there  were  seven 
grey  tubercles  with  opaque  centres  each  about  1  mm. 
in  diameter. 

In  the  right  kidney  there  were  eleven,  the 
largest  about  a  pinhead  in  size  and  projecting  slightly 
from  the  surface.  Several  were  opaque  and  slightly 
yellow  in  the  centre. 

Suprarenals.  — Normal. 

Lumbar  and  Iliac  Glands. — Norrafl. 
Thorax : 

Lungs.— The  left  lung  was  adherent  to  the  chest 
wall  all  round  ;  dorsally  it  could  be  separated  from 
the  ribs  ;  ventrally  it  was  firmly  adherent  leaving 
a  ragged  surface. 

The  right  lung  was  firmly  adherent  at  its 
base   to   the  diaphragm. 

The  pericardium  was  adherent  to  the  pleura 
on  the  left  side. 

The  anterior  lobe  of  the  left  lung  was  in  a 
condition  of  caseous  pneumonia  being  replaced 
almost  entirely  by  soft  yellow  caseo-pus.  The 
caudal  lobe  contained  two  pea-sized  yellow^  nodules 
where  it  was  adherent  to  the  cephalic  lobe  ;  the 
rest  of  the  lobe  contained  numerous  small  grey  tuber- 
cles with  opaque  centres. 

In  the  right  lung  there  were  numerous  tubercles 
ranging  in  size  from  a  grey  point  up  to  a  pinhead. 
In  the  middle  lobe  there  was  a  cavity  about  quarter 
of  an  inch  in  diameter  with  thin  fibrous  walls 
filled  with  softening  caseous  substance. 

Bronchial  Glands  were  enlarged  and  contained 
soft  yellowish  nodules  replacing  about  half  their 
substance.  At  the  anterior  extremity  of  the  heart 
surrounding  the  great  vessels  there  was  a  mass  of 
glands  fused  together  and  adherent  to  the  left 
lung.  The  gland  substance  was  almost  entirely 
replaced  by  soft  yellow  caseo-pus. 

Heart. — Normal. 
Inguinal  and  Axillary  Glands, — Normal. 
Brain. — Normal. 

31  icrosco pical  Exa m  inalion . 
Tonsi'Z.— Moderate  number  of  T.B.  i 
Bronchial  Gland. — Moderate  number  of  T.B. 
Intestine  (2  ulcers). — A  few  T,B. 
Iliac  Gland.— No  T.B. 


608 


CALF  382. 

Ag'e — 13  weeks, 

Fed  once  with  culture  derived  from  the  original  material  of  Virus  B.  IX.  (The  culture  used  wa»  the-  28th  generation> 
21  days  old.) 

Date— February  7th,  1906. 

Dose — 1*0  milligramme. 


Killed— March  29th,  1906. 
Duration  of  Experiment— 50  days. 

Clinical  History. 

There  were  no  signs  of  illness  during  the  experiment  and 
the  temperature  remained  practically  normal  throughout. 
Weights. 

cwt.  qrs.  lbs. 

February  7th,  1906  -       -    1       0  0 

February  21st,  1906  -       -    1       0  13 

March  20th  and  29th,  1906         -    1       1  7 

Gain  in  weight. — 22  lbs. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  fair  condition. 
Tongue  and  Pharynx. — Normal. 

The  Bight  Tonsil  showed  on  section  two  or  three 
minute  yellow  foci  which  could  not  be  picked  out  on  the 
point  of  a  scalpel ;  the  left  tonsil  contained  two  soft 
yeUow  foci. 

The  Retro-Pharyngeal  Glands  were  not  enlarged  but 
seemed  a  little  firmer  than  normal  ;  on  section  in  each  case 
the  cortex  contained  numerous  yellow  caseous  foci,  some 
of  which  were  gritty  ;  they  were  irregular  in  outline  and  in 
places  formed  a  broken  network. 

Submaxillary,  Parotid  and  Cervical  Lymphatic  Glands. — 
Normal. 

Abdomen. 

There  was  an  excess  of  serous  fluid  in  the  peritoneal 
cavity. 

Omentum  and  Peritoneum. — Normal. 
Intestines. — Normal. 


Gastric  Glands. — Normal. 

Mesenteric  Glands. — The  glands  in  the  anterior  part  of 
the  mesentery  were  normal  ;  in  the  middle  third  two- 
glands  showed  in  the  cortex  each  a  small  group  of  minute- 
yellow  points  ;  two  others  contained  each  a  firm  nodule, 
the  largest  the  size  of  a  small  pea  ;  one  of  these  was  com- 
posed of  grejash  translucent  tissue  containing  yellow 
streaks  of  caseation,  some  gritty  ;  the  other  nodule  was  ir- 
regular caseous  and  gritty  from  calcification  ;  the  glands 
in  the  posterior  third  of  the  mesentery  showed  three  small' 
groups  of  minute  yellow  foci. 

lleo-Colic  Glands. — One  showed  a  small  patch  of  the 
cortex  beset  -with  irregular  yellow  foci  ;  this  part  of  the 
cortex  seemed  a  little  firmer  than  normal.  Other  ileo- 
colic glands  were  normal. 

Colic  Glands. — Normal. 

Spleen. — 8  ozs.    Normal  on  section. 

Liver,  Portal  Glands,  Kidneys,  Suprarenal  Bodies. — 
Normal. 

Thorax. 

Heart  and  Pleura,  Lungs,  Bronchial  Glands. — Normal. 

Mediastinal  Glands. — The  long  caudal  mediastinal: 
gland  showed  two  yellow  calcareous  foci  in  the  cortex  ; 
other  mediastinal  glands  were  normal. 

Various  Lymphatic  Glands. 

Coeliac,  Renal,  Lumbar,  Iliac,  Prccrural,  Popliteal^ 
Gluteal,  Ischiatic,  Prescapular,  Prepectoral  and  Axillary/ 
Glands. — Were  normal. 

Testicles,  Urinary  Bladder,  Eyes. — Normal. 


CALF  380. 


Age — 13  weeks. 

Fed  once  with  culture  obtained  from  the  original  material  of  Virus  B.  IX.  (The  culture  used  was  28th  generation^ 
21  days  old.) 

Date— February  7th,  1906. 

Dose — 1"0  milligramme. 

Killed— June  27th,  1906. 

Duration  of  Experiment — 140  days. 


Clinical  History. 

About  the  beginning  of  April  the  calf  began  to  experi- 
ence some  diflBculty  in  breathing,  inspiration  being  ac- 
companied by  a  snoring  noise  ;  this  difficulty  gradually 
became  greater  and  finally  caused  much  distress,  par- 
ticularly after  drinking  ;  the  obstruction  was  evidently 
due  to  enlargement  of  the  pharyngeal  glands.  Enlarged 
glands  near  the  angles  of  the  jaw  were  felt  about  the  begin- 
ning of  May  ;  these  gradually  increased  in  size  and  on 
the  right  side  a  large  prominent  fluctuating  swelling 
developed. 

The  general  condition  of  the  animal  remained  fair,  but 
growth  was  retarded  probably  because  the  animal  was 
unable  to  take  a  sufficient  amount  of  food  owing  to  the 
obstructed  condition  of  its  pharynx. 

Tuberculin  Te^st. 

May  31st,  1906. — 113  days  after  the  experiment  began- 
Positive.    Rise  of  temperature  1'5°  C. 


Tem/perat'ure, 

The  temperature  during  the  first  three  weeks  was- 
normal  :  it  then  began  to  fluctuate  and  during  the  rest 
of  the  experiment  was  irregular,  never  rising,  however, 
beyond  39-9°  C. 

Weights. 

cwt.  qrs.  lbs. 


February  7th,  1906  -  -  -  1  0  16 

February  21st,  1906.  -  -  -  1  1  0 

March  20th,  1906  -  -  -  1  1  4 

April  18th.  1906-  -  -  -  1  1  6- 

April  24th,  1906-  -  -  -  1  1  .5 

May  1.5th,  1906  -  -  -  -  1  1  3 

•June  5th,  1906  -  -  -  -  1  1  5- 

June  25th,  1906-  .  -  -  l  l  20' 

June  27th,  1906-  -  -  -  1  1  9) 


Gain  in  weight. — 21  lbs. 
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POST-MORTEM  EXAMINATION. 
<Oarcass. — In  good  condition. 
Alimentary  Tract: 

Tonsils. — The  left  tonsil  was  considerably  enlarged, 
measuring  2h  in.  by  li  in.  by  1|  in.  ;  on  section  it  was 
composed  of  dense  translucent  tissue  penetrated  with  a 
yellow  necrotic  network  and  containing  here  and  there 
•softened  caseous  areas  ;  the  orifice  and  crypts  of  the 
tonsil  were  dilated  and  lined  by  smooth  mucous  mem- 
brane which  showed  no  sign  of  ulceration. 

The  right  tonsil  was  somewhat  smaller  than  the  left 
'but  resembled  it  on  section. 

Tongue  and  Pharyngeal  Mucous  Membrane. — Normal. 

Submaxillary  Glands. — The  gland  on  the  left  side  con- 
tained a  cfuseo-calcareous  mass,  the  size  of  a  thrush's 
'egg,  with  dense  cicatricial  patches  in  the  centre.  The 
igland  on  the  right  side  was  normal. 

Parotid  Glands. — The  left  parotid  gland  was  enlarged 
;and  showed  about  half  its  substance  composed  of  caseo- 
oalcareous  masses  similar  to  those  in  the  submaxillary 
gland. 

The  right  parotid  gland  showed  in  the  'cortex  a 
'dense  gritty  caseous  nodule,  the  size  of  a  broad  bean. 

Cervical  and  Pharyngeal  Glands. — On  the  right  side  of  the 
neck  near  the  angle  of  the  jaw  there  was  a  prominent  spheri- 
cal swelling,  the  size  of  an  orange,  the  skin  over  which  was 
on  the  point  of  breaking  down  ;  on  section  the  swelling 
-was  found  to  be  a  cyst  with  thick  caseo-purulent  contents 
•iind  thin  fibrous  walls  lined  internally  with  a  thin  layer 
■of  granulation  tissue.  On  evacuating  the  contents  of  the 
•cyst  a  funnel-shaped  opening  was  seen  in  the  internal  wall 
which  just  admitted  the  little  finger  ;  this  opening  led 
into  the  centre  of  an  enlarged  superior  cervical  gland  which 
measured  2  in.  by  2  in.  by  1|  in  ;  on  section  the  gland  was 
■composed  of  dense  gritty  caseous  substance  softened 
in  the  centre  ;  the  capsule  of  the  gland  was  very  greatly 
■thickened  ;  near  this  gland  was  a  small  spherical  gland 
tfiUed  with  thick  yellow  tenacious  caseo-pus  and  sur- 
a'ounded  by  a  thick  fibrous  capsule. 

Between  the  latter  and  the  larynx  there  was  a  tense 
•spherical  fluctuating  gland,  1|  in.  in  diameter,  the  sub- 
stance of  which  was  almost  completely  converted  into 
yellow  tenacious  caseo-pus ;  the  capsule  was  much 
thickened  and  in  places  infiltrated  with  tuberculous 
masses. 

In  the  region  of  the  right  pharyngeal  gland  there  was 
a  large  irregular  mass,  adherent  to  surrounding  structures, 
measuring  4  in.  by  2|  in.  by  2  in.  ;  on  section  the  mass 
-was  composed  of  the  enlarged  pharyngeal  gland  em- 
bedded in  dense  fibrous  tissue  containing  caseating 
nodules  and  cavities  filled  with  caseo-pus  ;  the  gland 
was  completely  converted  into  a  mass  of  gritty  caseous 
substance  breaking  dowTi  around  the  periphery.  On  the 
3eft  side  of  the  neck  extending  from  the  base  of  the  skull 
to  the  middle  of  the  neck  there  was  a  chain  of  enlarged 
■glands  which  together  weighed  17  ozs.  The  superior 
•cervical  gland  measured  3  in.  by  3  in.  by  \\  in.  and  showed 
the  cortex  almost  entirely  composed  of  dense  gritty  caseous 
material  containing  two  cavities,  each  the  size  of  a  marble, 
filled  with  greenish-yellow  caseo-pus  ;  the  medulla  was 
<lense  white  and  fibrous. 

Two  smaller  glands  near  the  latter  were  casous  and 
•calcareous  almost  throughout. 

In  the  middle  of  the  neck  there  was  a  gland  the  size 
•of  an  orange  with  thick  fibrous  walls  and  greenish-yellow 
caseo-purulent  contents  ;  this  gland  was  situated  between 
the  oesophagus  and  the  spine,  the  former  arching  over 
it  and  being  closely  adherent  to  its  capsule  ;  the  latter 
at  one  point  was  very  thin,  and  would  in  a  short  time 
have  ruptured  into  the  oesophagus. 

Behind  the  left  tonsil  and  closely  adherent  to  it  there 
was  a  large  irregular  mass  measuring  3^  in.  by  3  in.  by 
2  in. ;  this  at  one  extremity  showed  a  large  caseous  gland 
partially  converted  into  greenish  caseo-pus  ;  the  rest  of 
the  mass  was  composed  of  dense  white  fibrous  tissue 
containing  variously  sized  brownish  translucent  nodules 
infiltrated  with  yellow  streaks  and  foci. 

The  hyoid  bone  on  this  side  near  its  articulation  to  the 
skull  was  in  a  condition  of  early  necrosis,  the  periosteum 
stripping  readily  from  it. 

Stomach. — On  the  mucous  surface  of  the  rumen  there 
were  numerous  projecting  nodules  ranging  in  size  from 
1  up  to  3  cm.  in  diameter  ;  the  mucous  membrane  over 
the  majority  of  these  showed  an  irregular  ulcer  the  floor 
of  which  was  smooth  and  fibrous  ;  on  section  the  nodules 


were  situatea  in  the  submucou.s  tissue  and  were  com- 
posed of  firm  greyish  tissue  containing  yellow  points 
and  an  ill-defined  yellow  network.  The  other  stomachs 
appeared  normal. 

Small  Intestine. — The  small  intestine  showed  scattered 
along  its  whole  length  numerous  typical  tuberculous 
ulcers  ;  altogether  there  were  about  sixty-four  and  all 
were  situated  in  Peyer  s  patches  ;  the  majority  were  small 
and  situated  in  the  centre  of  circular  elevations  of  the 
mucous  membrane  ;  several  were  larg^=,  one  measuring 
2}  in.  by  f  in.,  and  had  very  irregular  raised  margins, 
thich  fibroid  base  and  irregular  floor  covered  with 
a  layer  of  caseo-pus  ;  on  the  peritoneal  si:rface  of  the 
largest  ulcer  there  was  a  firm  nodular  projection,  the  size 
of  a  kidney  bean,  which  on  section  showed  a  yellow 
network  ;  the  peritoneum  corresponding  to  another  of 
the  larger  ulcers  was  roughened,  but  there  were  nO' 
tubercles. 

Large  Intestine. — In  the  first  part  of  the  colon  there 
was  a  circular  ulcer  1  cm.  in  diameter  with  raised  rounded 
margins  and  slightly  thickened  base  showing  no  sign  of 
caseation. 

Gastric  Glands. — All  the  glands  about  the  rumen  were 
enlarged,  the  largest  measuring  2  in.  by  1|  in.  by  1  in.  ; 
on  section  some  were  composed  throughout  of  dense 
gritty  pinkish-yellow  caseous  substance  ;  others  were 
composed  partly  of  dense  caseous  material  and  partly 
of  fibroid  tissue  containing  gritty  foci  and  a  yellow  net- 
work ;  the  smallest  glands  consisted  of  translucent 
fibroid  tissue  penetrated  with  a  yellow  network  ;  one 
gland  was  a  cyst  with  fibrous  walls  and  caseo-purulent 
contents  ;  another  was  embedded  in  a  mass  of  white 
fibrous  tissue  closely  studded  with  yellow  caseous  nodules. 
The  glands  around  the  other  stomachs  appeared  normal. 

Mesenteric  Glands. — The  chain  of  mesenteric  glands 
showed  about  twenty-six  evenly  distributed  irregular 
nodular  enlargements  ranging  in  size  from  1  in.  by  \  in. 
by  -|  in.  to  2  in.  by  1|  in.  by  1  in.  ;  they  cut  with  difficulty 
and  were  composed  of  dense  yellow  caseous  substance 
distinctly  gritty  from  calcification  ;  most  of  the  nodules 
showed  in  the  centre  a  patch  of  cicatricial  tissue. 

Ileo-colic  Glands. — At  the  junction  of  the  ileum  and 
coecum  there  were  six  enlarged  glands,  the  largest  H  in. 
by  IJ  in.  by  \  in.  ;  the  latter  showed  on  section  patches 
of  dense  cicatricial  tissue,  each  surrounded  by  a  zone  of 
caseo-calcareous  material ;  the  other  glands  contained 
nodules  similar  to  those  in  the  mesenteric  glands. 

Colic  Glands. — Normal. 

Abdomen. 

Omentum. — The  l5rmphatic  fringes  on  the  ventral  sur- 
face, chiefly  on  the  left  side,  were  slightly  hypertrophied 
and  contained  a  few  small  hard  tubercles. 

Peritoneum. — The  peritoneum  covering  the  left  side  of 
the  tendon  of  the  diaphragm  showed  a  small  group  of 
translucent  tubercles  surrounded  by  delicate  strands  of 
connective  tissue  ;  on  the  muscle  of  the  diaphragm  there 
was  a  small  flattened  translucent  growth  composed  ap- 
parently of  an  aggregation  of  small  tubercles  with  yellow 
points  in  the  centre  ;  on  the  right  side  of  the  diaphragm 
there  were  numerous  flattened  grey  translucent  tubercles^ 

Spleen. — Weight  10  ozs.,  showed  on  the  convex  surface 
a  flattened  reddish  growth  1  cm.  in  diameter  containing 
yellow  points  ;  there  were  also  sevei-al  congested  con- 
nective tissue  processes  ;  on  section  the  pulp  contained 
one  yellow  calcareous  tubercle  the  size  of  a  pin's  head 
and  a  caseo-calcareous  nodule  the  size  of  a  hempseed. 

Liver. — On  the  convex  surface  of  the  liver  there  were 
numerous  flattened  grey  translucent  tubercles  ranging  in 
size  from  a  mere  point  up  to  2  mm.  in  diameter  ;  there 
were  similar  tubercles  on  the  suspensory  ligament  ; 
projecting  from  the  concave  surface  of  the  liver  there 
was  a  firm  pea-sized  caseous  nodule  containing  calcareous 
particles  ;  near  the  latter  there  was  a  larger  fibrous  nodule 
with  a  small  cavity  in  the  centre  containing  softened 
material ;  in  the  depth  of  the  liver  substance  three  yellow 
gritty  caseous  nodules,  the  largest  the  size  of  a  hempseed, 
were  found. 

Portal  Glands. — One  gland  contained  several  dense 
caseo-calcareous  areas ;  another  contained  a  pea-sized 
fibroid  nodule  with  yellow  points  some  of  which  were 
gritty. 
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Kidneys. — The  right  kidney  showed  in  the  cortex 
three  grey  miliary  tubercles,  one  of  which  had  a  minute 
opaque  centre.    Left  kidney,  normal. 

Suprarenal  Bodies. — Normal. 

Thorax. 

Lungs. — On  the  surface  of  the  lungs  there  were  about 
half  a  dozen  dark  red  mushroomed  growths,  the  largest 
1  cm.  in  diameter  ;  on  section  these  were  yellow  and  gritty 
in  the  centre.  Evenly  distributed  throughout  the  lung 
parenchyma  were  moderately  numerous  dark  red  angular 
patches,  ranging  up  to  5  ram.  or  more  in  greatest  diameter ; 
on  section  most  of  these  were  homogeneous,  but  some  con- 
tained yellow  foci  or  small  calcareous  tubercles ;  besi  ies 
these  there  were  three  or  four  gritty  caseous  nodules, 
ranging  in  size  from  a  pea  to  French  bean.  Under  the 
pleura  on  the  diaphragmatic  surface  of  the  left  caudal  lobe 
there  were  several  dark  red  consolidated  lobules ;  the 
pleura  around  these  was  covered  with  an  eruption  of  trans- 
parent granules. 

The  Mediastinal  and  Bronchial  Glands. — Were  enlarged 
and  together  weighed  6  ozs.  The  long  caudal  gland 
measured  5|  in.  in  length  and  showed  the  cortex  ex- 
tensively replaced  by  dense  fibro-caseo-calcareous  areas, 
many  of  which  had  in  the  centre  a  small  jiatch  of  djnsj 


cicatricial  tissue.  The  other  mediasunal  glands  and  the 
bronchial  glands  were  similarly  affected. 

Pleura. — The  parietal  pleura  showed  along  the  margin;? 
of  several  of  the  posterior  ribs  outgrowths  of  soft  pinkish 
connective  tissue. 

On  the  pleura  covering  the  tendon  of  the  diaphragm 
there  were  some  patches  of  dark  red  velvety  vegetations 
and  around  the  margins  of  the  tendon  co  inective  tissue 
outgrowths  similar  to  those  on  the  parietal  pleura  ;  there 
were  also  a  few  loosely  attached  reddish  lenticular  nodules, 
with  caseous  points  in  the  centre,  and  extremely  numerous 
grey  granules. 

Heart. — The  pericardium  covering  the  aorta  showed  a 
velvety  red  patch.    Heart  muscle  and  valves,  normal. 

Various  Lymphatic  Olaruh. 

The  Codiac  Glands  were  greatly  enlarged ;  oni 
section  some  were  caseo-calcareous  throughout,  whilst 
others  were  composed  of  dense  caseous  areas  and  fibro- 
caseo-calcareous  tissue  ;  some  of  the  glands  showed  foci 
of  softening  ;  one  gland  was  surrounded  by  a  zone  of 
fibroid  tissue  beset  with  caseating  nodules. 

The  Pre,scapnlar,  Prepectoral,  Axillary,  Popliteal, 
Gluteal,  Pudic,  Ischiatic,  Precrural,  Lvmhar,  Iliac,  and 
Ilio-sacral  Glands. — Were  normal. 

Testicles.  — Normal. 


PIG  114. 

Age.— 14  weeks. 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose.— 1"0  milligramme. 

Date.— June  22nd,  1905. 

Killed.— July  20th,  mry,  48  days  aftei. 


Clinical  History. 

The  animal  showed  no  sign  of  illness  during  the  experi- 
ment. 

Tuberculin  Test.~Ju\y  20th,  1905,  forty  days  after 
the  experiment  began.  Positive.  Rise  of  temperature 
1-9°  C. 

Weights. 

From  June  6th,  1905,  to  July  11th  there  was  a  gain 
in  weight  of  12  lbs.  ;  during  the  last  nine  days  there  was 
a  loss  in  weight  of  1  lb. 

Weight. 

June  6th,  1905  -  -  -  1  qr.  4  lbs. 
June  27th,    „  -       -       -    1  qr.  12  lbs, 

July  11th,    „  -       -       -    1  qr.  16  lbs. 

July  20th,    „  -       -       -    1  qr.  15  lbs. 

Total  gain  in  weight,  11  lbs. 

POST-MORTEM  EXAMINATION. 

Tonsils. — On  the  surface  of  the  right  tonsil  there  was 
a  bluish  patch  of  mucous  membrane  showing  two  or 
three  small  ulcers ;  the  tonsillar  tissue  beneath  was 
replaced  by  soft  granulation  tissue  ;  left  tonsil,  normal. 

Tongue  and  Pharynx. — Normal. 

Submaxillary  Glands. — On  the  right  side  two  were  much 
enlarged  (largest  1 J  in.  by  1 J  in.  by  f  in  )  and  indurated  ; 
they  showed  on  section  throughout  their  substance  a 
coarse  yellow  caseous  network,  which  contained  fine 
calcareous  particles.  On  the  left  side  there  were  two 
enlarged  glands  ;  these  resembled  those  on  the  right 
side,  but  were  not  so  large  nor  so  advanced  in  caseation. 

Other  glands  in  the  neck  appeared  normal. 

Abdomen : 

The  Omentum  showed  two  or  three  transparent 
mustard-seed-sized  bodies. 
Stomach. — Normal. 

Small  Intestine. — In  the  terminal  Peyer's  patch 
in  the  ileum  there  were  from  eight  to  ten  minute 
congested  ulcers  with  no  thickening  nor  caseation  at 
the  bases  ;  the  rest  of  the  intestine  was  normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — ^The  glands  in  the  anterior 
quarter  of  the  mesentery  were  normal ;  in  the  middle 


part  there  were  several  slightly  enlarged  indurated 
glands  which  showed  on  section  irregular  yellow 
caseous  areas ;  further  along  there  were  severai 
that  were  normal ;  in  the  posterior  quarter  all  the 
glands  were  distinctly  enlarged  and  contained  irregular 
yellow,  slightly  gritty  caseous  patches,  replacing 
about  half  the  substance  ;  some  of  those  areas  were 
[  beginning  to  soften. 

lleo-Colic  Glands. —At  the  junction  o'  the  ileum 
and  colon  there  was  a  group  of  enlarged  glands  ; 
they  resembled  on  section  those  in  the  posterior  part 
of  the  mesentery. 

Colic  Glands. — Most  of  the  colic  glands  were 
enlarged  and  in  a  similar  condition. 

Glands  around  Pancreas. — Normal. 

Celiac  Glands. — One  ccsliac  gland  contained  two 
or  three  yellow  caseous  foci,  the  largest  the  size  of  a 
millet  seed. 

Liver. — The  liver  contained  fairly  numerous 
greyish-white  tubercles,  somewhat  irregular  in 
outline,  evenly  distributed  throughout  the  sub- 
stance ;  the  largest  were  about  the  tiize  of  millet 
seeds  and  had  definite  opaque  white  caseous  centres. 

The  Portal  Glands  were  not  enlarged  ;  one  contained 
three  or  four  yellow  caseous  foci  and  several  greyish - 
white  points  (?  early  caseous  foci)  ;  another  showed 
on  section  minute  greyish-white  points. 

The  Spleen,  not  enlarged,  showed  in  the  pulp  about  a 
dozen  spherical  tubercles  ranging  from  1  to  1-5  mm. 
in  diameter ;  the  tubercles  had  grey  margins  and 
opaque  centres,  the  latter  in  the  larger  ones  being 
distinctly  yellow. 

Kidneys.— Oa  the  surface  of  the  L^ft  were  two  or 
three  grey  foci  which  extended  into  the  cortex  as  fine 
grey  streaks. 

The  right  kidney  showed  in  the  external  part  of  the 
cortex  a  grey  millet-seed-sized  tubercle  slightly 
opaque  in  the  centre  ;  there  were  also  on  the  surface 
a  few  minute  grey  specks  of  a  doubtful  nature. 

Suprarenal  Bodies. — Normal. 

Lumbar  Glands.— In  one  lumbar  gland  there  was  a 
suspicious  greyish-white  point. 
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Thorax : 

Heart  and  Pleura.— ^OTma.1. 
Diaphragm.— ^oimnl. 

The  Lungs  contained  fairly  nuraorou-:  discrete  hard 
tubercles  ranging  in  size  from  about  1  or  O'o  up  to 
-2  mm.  in  diameter  ;  the  majority  of  the  tubercles  were 
yellow  and  caseous  in  the  centre,  but  some  of  the 
smallest  ones  showed  no  central  necrosis. 

Bronchial  Glands.— The  left  bronchial  gland  showed 


a  few  greyish-white  foci  ;  the  iignt,  one  suspicious 
point ;  the  intertracheo-bronchial  gland  showed  two 
or  three  minute  foci  of  ciseation. 

Peripheral  Lymphatic  Glands. — Normal. 

Microscopical  Examination. 
Tonsil.— X  few  T.B. 

f^^T   'ri    ;■}  No  T.B.  ; 

Lumbar  Gland  )  ,. ...   ,■  ^ 


PIG  118. 

Age. — Two  years. 

Ped  with  culture  derived  from  the  original  material  of  Virus  B.  IX 
Dose*— I'O  milligramme. 
Date:— June  2nd,  1905. 


Killed.— July  20th,  1905,  4S  days  after. 

Clinical  Histori/. 

There  was  no  disturbance  in  the  general  health  of  the 
animal  during  the  experiment. 

Tuberculin  Test.— July  12th,  1905.  forty  days  after 
the  expariment  began.  Positive.  Rise  of  temperature 
2-1°  C. 

Weights. 

There  was  a  steady  gain  in  weight. 

June  6th,  1905  -  -  1  cwt.  .'5  qrs.  22  lbs. 
June  28th,  „  -  -  2  cwt.  1  qr.  8  lbs. 
July  18th,    ,.  -    2  cwt.  2  qrs.    7  lbs. 

Gain  in  weight    -       -  2  qrs.  13  lbs. 

Rate  of  gain  per  week      -       -       -    11  "5  lbs. 

POST-MORTEM  EXAMINATION. 

■Condition. — Very  good. 

Tongue.  Tonsils  and  Pharynx. — Normal. 

■Snbmaxillarij,  Pharijugeal  and  Cervical  Glands. — Normal. 

Abdomev  : 

Omentum  and  Peritoneum. — Normal. 
Stomach. — Normal. 

Small  Intestine. — Seven  of  the  Peyer's  patches, 
the  majority  of  which  were  in  the  ileum,  showed 
minute  ulcers  ;  the  last  four  of  these  patches  each 
showed  several  ulcers,  whilst  those  situated  more 
anteriorly  contained  only  one  or  two  ;  in  one  of  the 
latter  the'-e  wee  two  pin-head  sized  ha-d  t''anslucent 
bodies  unde''  the  mucous  membrane  :  the  ideers  were 
mostly  star-shaped  and  exposed  very  little  floor  which 
in  some  was  congested  (?  heahng) ;  the  lymphoid  tissue 
beneath  the  idcers  was  slightly  thickened,  the  thicken- 
ing being  felt  on  passing  the  patch  through  the  tinger 
and  thumb  ;  on  section  the  thickened  base  showed  in  a 
few  instances  an  opaque  whitish  or  yellowish  white 
focus  ;  the  serous  surface  of  the  small  intestine  was 
normal. 

Large  Intestine. — Normal. 

Mesenteric    Glands. — All    the   mesenteric  glands 
without  exception  were  indurated  and  enlarged  ; 
they  showed  on  section  coarse  yellowish  caseous 
1      streaks  forming  in  many  of  the  glands  an  irregular 


network  ;  the  caseated  tissue  was  friable  and  con- 
tained a  fine  calcareous  deposit ;  the  gland  tissue 
between  the  caseous  patches  was  firm  giey  and 
translucent.  The  ileo-colic  glands  were  enlarged 
and  on  section  resembled  the  mesenteric. 

Colic  Glands. — Two  mid-colic  glands  contained  a 
few  irregular  yellow  caseous  foci  ;  the  rest  were 
normal. 

Pancrzatic  Glmds. — A  gland  lying  on  the  pannreas 
showed  a  few  foci  of  caseation. 

Coeliac,  Lumbar  and  Iliac  Glands. — Normal. 
Spleen. — Normal. 

Liver  showed  on  the  svrface  under  the  capsule 
about  thre.  dozen  tubercles  ranging  in  size  from  0*5 
up  to  about  1  •  5  mm.  in  diameter  ;  the  larger  tubercles 
were  opaque  in  the  centre  ;  the  smaller  ones  grey  and 
translucent  throughout;  on  section  similar  tubercles 
wei'e  sparsely  scattered  throughout  the  substance. 

Portal  Glands. — Normal. 

Each  Kidney  showed  on  the  surface  a  number  of 
grey  translucent  foci  ranging  in  size  from  a  mere 
point  to  that  of  a  mustard  seed. 

Su pra renal  Bodies.  — Normal. 

Thorax :  ' 

Heait,  Pleura  and  Diaphragm. — Normal. 

Lungs. — On  the  dorsal  surface  of  the  right  caudal 
lobe  there  were  three  grey  tubercles,  slightly  opales- 
cent in  the  centre,  the  largest  about  1"5  mm.  in  dia- 
meter ;  in  other  parts  of  the  lobe  were  seen  some  very 
minute  transparent  grey  points.  In  one  of  the  lobules 
in  the  thin  posterior  margin  of  this  lobe  theie  was  a 
group  of  small  firm  nodules  ;  on  section  these  were 
grey  and  resembled  gland  tissue.  In  the  left  caudal 
lobe  a  few  minute  grey  points  were  seen  under  the 
pleura.  On  section  of  the  lungs  no  tubercles  were 
seen. 

Bronehial  and  Mediastinal  Glands. — Normal. 
Peripheral  Lympluitic  Glands. — Normal. 

Microscopical  Examination. 

Small  Intestine  [opaque  focus  beneath  small  ulcer). — No 
T.  B. 
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PIG  116. 

Age — Fourteen  weeks. 

Fed  with  a  culture  derived  from  the  original  material  of  Virus  B.  IX. 


Dose— I'O  milligramme. 
Date— June  2nd,  1905. 

Killed— September  22nd,  1905,  112  days  after. 

Clinical  History. 

The  animal  remained  in  good  health  during  the  ex- 
periment. 

Tuberculin  yes«.— September  20th,  1905,  110  days  after 
the  experiment  began.  Positive.  Rise  of  temperature, 
1-9°  C. 

Weights. 

The  animal  was  weighed  at  intervals  of  about  a  fortnight 
and  showed  a  steady  increas3. 

June  6,  1905    1  qr.       9  lbs. 

September  22,  1905  -  -  -  -  2  qrs.  17  lbs. 
Gain  in  weight  -  -  -  -  -  1  qr.  10  lbs. 
Rate  of  gain  per  week        -       -       -      -       2" 4  lbs. 

POST-MORTEM  EXAMINATION. 

Carcass. — 'In  good  condition. 

Tongue,  Pharynx,  and  Tonsils, — Normal. 

Submaxillary  Glands. — One  on  the  left  side  one,  the  size 
of  a  pigeon's  egg,  was  caseous  and  softened  practically 
throughout ;  in  the  caseous  material  gritty  particles  could 
be  detected;  the  capsule  of  the  gland  was  much  thickened. 
A  second  gland  contained  a  pea-sized  caseous  nodule. 

On  the  right  side  one  submaxillary  gland  contained 
a  small  caseating  nodule. 

Some  glands  on  each  side  of  the  neck  near  the  articu- 
lation of  the  jaw  were  normal. 

Retro-Pharyngeal  Glands. — Normal. 

A  gland  the  size  of  a  marble,  lying  just  internal  to 
the  left  styloid  process,  was  caseous  throughout  and 
Boftened. 

The  Cervical,  Prescapular  and  Prepectoral  Glands 
■were  normal. 

Abdomen  t 

The  Omentum  near  the  spleen  showed  five  pin- 
head-sized  shotty  grey  tubercles. 
Stomach .  — Normal. 

Small  Intestine. — The  long  Peyer's  patch  showed 
about  ten  small  pits  in  the  mucous  membrane 
(?  healed  ulcers)  ;  under  two  there  was  a  small  focus 
of  soft  whitish  material,  but  the  others  showed  no 
thickening  of  the  base  or  margins  ;  on  the  serous 
surface  near  the  termination  of  the  intestine  were  two 
subperitoneal  tubercles  ;  rest  of  intestine  was  normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — Two  glands  in  the  anterior 
part  of  the  mesentery  contained  each  a  collection  of 
soft  caseous  material,  slightly  gritty,  about  the  size 
of  a  broad  bean  ;  four  others  each  contained  a  caseous 
tubercle  the  largest  the  size  of  a  wheat  grain.  In  the 
glands  at  the  junction  of  the  upper  and  middle  thirds 
were  two  thin-walled  cavities,  the  largest  the  size  of  a 
thrush's  egg,  filled  with  caseo-pus.  A  little  further 
along  there  were  three  small  caseous  tubercles.  All 
the  glands  in  the  lower  quarter  of  the  mesentery 
were  enlarged  and  converted  into  cysts  with  thin 
walls  and  gritty  caseo -purulent  contents. 

Ileo-colic  Glands. — 'At  the  junction  of  the  ileum 
and  colon  there  was  a  group  of  glands  ranging  in 
size  from  a  pea  to  a  filbert ;  four  of  the  larger  glands 
were  filled  with  soft  cheesy  gritty  ca;eous  material  ; 
two  others  were  partly  caseous,  and  two  or  three 
contained  pin-head  sized  caseous  tubercles ;  the 
rest  were  normal. 

Colic  Glands. — In  the  first  part  of  the  meso-colon 
many  of  the  colic  glands  were  enlarged  ;  some  were 
practically  caseous  throughout  ;  others  were  partly 


caseous  or  contained  small  caSeous  nodules ;  the 
rest  of  the  colic  glands  appeared  normal. 

On  the  meso-colon  were  several  hard  nodules, 
the  largest  the  size  of  a  wheat  grain,  with  caseous 
centres,  some  softened. 

The  Coeliac  Glands  were  a  little  enlarged  and 
indurated  and  contained  irregular  yellowish  white- 
discrete  caseous  nodules,  the  largest  the  size  of  a 
wheat  grain. 

Glands  in  Small  Omentum,. — In  this  region  there- 
were  eight  glands,  the  largest  the  size  of  a  filbert :. 
two  of  the  largest  near  the  hilum  of  the  liver  were 
indurated  and  contained  numerous  yellowish  caseous- 
nodules  as  in  the  cooliac  glands,  beginning  to  softerr 
and  to  become  confluent  in  patches ;  all  the  other- 
glands  contained  similar  nodules  which  in  some 
were  confluent. 

The  Lii-er  showed  on  the  surface  not  very  numerous 
discrete  tubercles,  ranging  in  size  from  about  0"5 
to  a  little  over  1mm.  in  diameter  ;  most  of  the  former 
were  greyish  and  translucent,  whilst  all  the  latter 
had  .soft  caseous  centres,  in  some  cases  gritty  ;  on. 
the  concave  surface  were  two  rather  larger  nodules  ;. 
these  had  fibrous  walls  and  soft  caseous  centres. 
On  section  tubercles  were  found  distributed  evenly 
in  small  numbers  throughout  the  liver  substance. 

The  Spleen  was  not  enlarged  and  was  normal  on- 
the  surface  ;  in  the  pulp  there  was  one  tubercle 
about  the  size  of  a  barley  grain  with  a  soft  caseous 
centre  and  three  spherical  pin-head  sized  grey^ 
tubercles  slightly  opaque  in  the  centre. 

Kidneys  and  Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart  and  Parietal  Pleura. — Normal. 

The  Tendon  of  the  Diaphragm  showed  on  its  pleurals 
surface  two  or  three  small  translucent  nodules  and 
on  the  peritoneal  surface  three  similar  rather  larger 
ones. 

Lungs. — The  lungs  were  filled  with  hard  nodules 
irregular  or  angular  in  outline ;  they  projected 
above  the  surface  of  the  lung  and  ranged  in  size 
from  a  small  shot  up  to  a  large  pea  ;  they  were  com- 
posed of  dense  translucent  fibroid  tissue  which  con- 
tained soft  purulent  foci  ;  the  nodules  were  mainly 
discrete  but  in  three  or  four  places  near  the  margins 
several  had  coalesced  to  form  irregular  masses ; 
the  lung  tissue  between  the  nodules  was  crepitant 
and  there  were  no  areas  of  consolidation. 

The  Bronchial  Glands  were  moderately  enlarged 
and  showed  on  section  numerous  more  or  less  discrete 
caseous  nodules  ranging  from  1  to  5  mm.  in  dia- 
meter ;  the  gland  tissue  showed  a  great  excess  of 
interstitial  connective  tissue. 

The  Dorsal  Mediastinal  Glands  were  normal. 

A  Gland  on  the  left  side  just  within  the  entrance 
to  the  thorax,  the  size  of  a  small  marble,  was  caseous 
throughout  and  softened ;  the  corresponding  one 
on  the  right  side  contained  a  pin-head  sized  caseous 
tubercle. 

Precrural,  Superficial  Inguinal,  Iliac  and  Lumbar 
Glands. — Normal. 

Ovaries  and  Uterus. — Normal. 

The  left  ear  was  swollen  and  cedematous  (recent 
tuberculin  test). 

M ic rosm pical  Exa mination. 

SmxHl  Intestine  (Vnrahxit  focus  in  lojg  Peyer's  patcb)i- 
— No  tubercle  bacilli. 
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PIG  120.  (Sow.) 

Age — Two  years. 

Fed  with  culture  derived  from  tlic  original  material  of  Virus  B.  IX. 
Dose— I'O  milligramms. 
Date — June  •2nd,  1905. 

Killed— September  23rd,  19  J5,  113  days  later. 


Clinical  History. 

The  pig  remained  in  good  health  during  the  experiment. 
On  August  27th,  86  days  after  experiment  began,  she 
gave  birth  to  four  young  ones  (this  perhaps  accounts  for 
the  loss  in  weight  between  August  8th  and  September 
23rd). 

The  four  young  ones  were  not  taken  away  from  their 
mother  and  were  killed  when  8,  34,  74,  and  85  days  old 
respectively ;  they  were  found  to  be  free  from  any  sign 
of  tuberculosis. 

Tuberculin  Test.— September  20th  1905.  110  days 
after  feeding.    Positive.    Rise  of  temperature,  1 -8*  C. 

Weights. 

June  6th.  1905    -       -    2  cwt.  0  qrs.  0  lbs. 

June  28th.  1905  -       -    2  cwt.  1  qrs.  5  lbs. 

July  18th.  1905  -       -    2  cwt.  2  qrs.  7  lbs. 

August  8th,  1905       -    2  cwt.  2  qrs.  11  lbs. 

September  23rd,   1905    2  cwt.  1  qrs.  22  lbs. 

From  June  6th,  1905,  to  August  8th,  1905.  there  was 
a  steady  gain  in  weight ;  during  the  last  46  days  the  pig 
lost  17  lbs. 

Gain  in  weight  on  the  initial  weight,  1  qr.  22  lbs. 

POST-MORTEM  EXAMINATION. 

Carcass. — In  very  good  condition. 

Tongue,  Pharynx  and  Tonsils. — Normal. 

Submaxillary  Glands. — -On  the  left  side  one  contained 
a  number  of  more  or  less  discrete  millet  seed  sized  yellow 
gritty  caseous  tubercles  ;  a  deeper  gland  was  slightly 
enlarged  and  contained  rather  larger  caseous  tubercles 
united  together  in  places  to  form  small  irregular  masses. 

On  the  right  side  the  glands  were  normal. 

Eetro-'pharyngeal  and  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum  and  Peritoneum. — -Normal. 
Stomach.  — Normal. 

Small  Intestine. — Several  of  the  Peyer"s  patches, 
chiefly  in  the  ileum,  showed  some  small  healed 
ulcers  under  one  or  two  of  which  there  was  slight 
thickening  but  no  caseation. 

Large  Intestine. — Normal. 

A  Gastric  Gland  in  the  lesser  curvature  of  the 
stomach  showed  scattered  discrete  yellowish  millet 
seed  sized  tubercles. 

Mesenteric  Glands. — The  great  majority  of  the 
mesenteric  glands  contained  irregular  nodular  masses, 
varying  in  size,  some  replacing  practically  the  whole 
of  the  gland  tissue  ;  the  caseated  masses  were  not 
softened  but  could  be  readily  shelled  out,  and  had 
a  mulberry-like  outline ;  each  was  surrounded 
by  a  thin  fibrous  capsule  which  had  a  loculated 
internal  surface  ;  in  the  anterior  part  the  glands 
were  not  so  severely  aflectcd,  several  appearing 
normal. 


Ileo-colic  Glands. — At  the  junction  of  the  iieuiu 
with  the  colon  there  was  a  group  of  hard  glai.ds, 
the  largest  the  size  of  a  broad  bean  ;  on  section 
they  were  practically  caseous  throughout  and 
resembled  the  mesenteric  glands ;  the  caseated 
tissue  was  slightly  gritty. 

Colic  Glands. — Two  glands  on  the  first  part  of 
the  colon  were  slightly  enlarged  and  were  composed 
practically  throughout  of  somewhat  dense  gritty 
caseous  tissue,  which,  as  in  the  mesenteric  glands, 
could  easily  be  shelled  out  from  a  thin  fibrous  capsule  ; 
another  gland  in  this  region  contained  a  pea-sized 
caseous  nodule. 

Two  small  mid  coHc  glands  were  similarlv 
affected  and  several  contained  calcareous  grains. 

Coeliac  Glands. — Normal. 

In  the  Small  Omentum  there  were  four  glandi^ 
not  obviously  enlarged  which  showed  on  section 
scattered  throughout  their  substance  discrete  slightly 
gritty  yellow  tubercles,  mostly  about  the  size  ot 
millet  seeds. 

A  small  gland  lying  on  the  pancreas  showe<:J 
similar  tubercles. 

The  Liver  showed  on  the  surface  sparsely 
scattered  tubercles  ranging  from  a  mustard  seed  to 
a  millet  seed  ;  fifteen  were  counted  on  the  anterior 
surface  and  six  on  the  posterior ;  the  larger  tt:(l>ercles 
had  fibrous  margins  and  opaque  calcareous  centres  : 
some  of  the  smaller  ones  were  grey  and  translucent 
whilst  others  were  slightly  opaque  in  the  centre  ; 
on  section  similar  tubercles  were  very  sparsely 
scattered  throughout. 

Spleen. — Normal. 

'.  The  Left  Kidney  showed  in  the  cortex  on  the 
P  surface  a  yellowish  white  nodule  2  mm.  in  diameter, 
^      with  a  dark  congested  spot  in  the  centre. 

Right  Kidney. — Normal.  ^ 
Suprarenal  Bodies. — Normal.  .     "s-l-  ' 

Thorax  :  ' '  '"  -i"^ 

Heart. — Pleura  and  diajjhragm  normal. 

Lungs. — In  the  thin  posterior  margin  of  the  leit 
caudal  lobe  there  was  a  pea-sized  reddish  grey  nodule 
not  apparently  of  a  tuberculous  nature  ;  otherwise 
the  lungs  were  normal. 

Bronchial  and  Mediastinal  Glands. — Normal. 
Precrural,  Superficial  Ingvinal,  Iliac,  Lumbar,  Prepec- 
toral  and  Left  Prescapular  Glands. — Normal. 

The  Right  Prescapular  Gland  was  enlarged  and 
(Edematous. 

The  Right  Ear  was  much  swollen  and  on  section 
exuded  bloodstamed  oedema  fluid  (tuberculin  test  12. 
hours  previously). 

The  Uterus  contained  a  litho-pcedion. 
Mammary  Glands  (three)  normal.. 
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PIG  108. 

Age — Fifteen  weeks. 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose — 0-1  milligramme.  > 
Late -July  10th,  1905. 

Killed— October  31st,  1905,  113  days  after. 


Clinical  History. 
Tiie  animal  showed  no  sign  of  illness  during  the  experi- 
ment. 

Tuberculin  Test. — September  20,  1905.  71  days  after 
the  experiment  began.  Positive.  Rise  of  temperature 
2-2°C. 

Weights. 

The  animal  was  weighed  at  intervals  of  about  1-1  days 
and  showed  a  steady  progressive  increase  in  weight. 
July  11th,  1905        ...    1  qr.    11  lbs. 
October  Slst,  1905    -       -       -    3  qrs.    6  lbs. 
Gain  in  weight       -       -       -    1  qr.    23  lbs. 
'«    .      Rate  of  gain  per  week      -       -  3  "2  lbs. 

POST-MORTEM  EXAMINATION. 
'Carcass  in  good  condition. 

Tonsils  showed  on  the  surface  numerous  raised  rounded 
papillae  up  to  2  mm.  in  diameter,  each  with  a  central  duct  ; 
there  were  no  scars  and  no  sign  of  tubercle. 

Tongue  and  Phanjn.v. — Normal. 

fSubmaxillanj  Glands.— On  the  right  side  there  wore  two, 
■  ■each  the  size  of  a  pheasant's  egg,  which  consisted  through- 
out of  cheesy  slightly  gritty  caseated  tissue  ;  the  capsules  of 
the  glands  were  thickened  ;  on  the  left  side  there  were  two 
similarly  affected  glands,  one  the  size  of  a  pheasant's  egg, 
•the  other  somewhat  smaller. 

Pharyngeal  Glands.— '\l\iq  left  pharyngeal  cjland  con- 
tained a  firm  pea-sized  caseous  nodule,  sliglitly  gritty 
from  calcification.  There  was  a  similar  but  slightly 
smaller  nodule  in  the  right  pharyngeal  gland. 

Cervical  Glands. — Normal. 

Thyroid  Body.— Normal. 

Abdomen  : 

The  Omentum  contained  about  a  dozen  firm  nodules, 
the  largest  the  size  of  a  pea  ;  these  on  section  were 
yellow  caseous  and  slightly  gritty  and  had  thin  fibrous 
capsules. 

Peritoneum. — On  the  cardiic  end  of  the  stomach 
there  were  three  nodules  similar  to  those  in  the 
:)mentum. 

There  were  thre^  irregular  caseous  nodules  wth 
thick  fibrous  capsules  on  the  parietal  peritoneum  in 
■the  neighbourhood  of  the  right  suprarenal  body. 

On  the  peritoneum  between  the  coils  of  the  large 
intestine  were  numerous  firm  ca.seou3  nodules  with 
fibrous  capsules  the  largest  the  size  of  a  pea. 

Stomach.  —Normal. 

Intestines,  large  and  small,  Normal. 

.•1  Gland  in  the  lesser  curvature  of  the  stomach  was 
enlarged  and  indurated  and  showed  on  section  the 
whole  gland  composed  of  yellow  cheesy  slightly  gritty 
nodules  surrounded  by  fibrous  tissue  trabeculae. 
A  group  of  enlarged  coeliac  glands  was  similarly 
afiected,  the  caseous  nodules  however  being  larger. 

The  Liver  contained  moderately  numerous  nodules, 
some-nhat  irregular  in  outline,  ranging  in  size  from 
about  1  mm.  up  to  4  mm.  in  diameter ;  the  larger 
nodules  had  fibrous  margins  and  caseous  softened 
centres,  slightly  gritty  from  calcification  ;  the  smallest 
ones  were  translucent  throughout. 

Portal  Glands  (in  small  omentum),  7  or  8  in  number, 
Avere  enlarged,  largest  size  of  pigeon's  egg,  and  con- 
sisted practically  throughout  of  breaking  down  caseous 
material,  slightly  gritty  from  calcification,  intersected 
by  fibrous  trabeculae  ;  the  capsules  of  the  glands  wcr-j 
thickened. 

Sfleen,  not  enlarged,  showed  on  the  surface  under 
the  capsule  about  2  dozen  raised  yellow  nodules 


'  ranging  in  size  from  a  millet  seed  to  a  wheat  grain  ; 
on  section  they  extended  varying  distances  into  the 
pulp  and  were  composed  of  softened  caseous  material 
very  slightly  gritty  from  calcification,  surrounded  by 
fibrous  capsules  ;  similar  nodules  were  distributed 
throughout  the  pulp  in  small  number. 

Kidneys.— In  the  cortex  of  the  right  kidney  there 
was  a  greyish  white  homogeneous  tubercle,  the  size 
of  a  millet  seed.    The  left  kidney  was  normal. 

Suprarenal  Bodies. — Normal. 

Thorax : 

Heart  and.  Pericardium. — Normal. 
Parietal  pleura. — Normal. 

Diaphragm. — The  tendon  of  the  diajjhragm  showed 
on  both  surfaces  a  number  of  hard  raised  nodules, 
the  largest  the  size  of  a  small  bean  ;  they  were  irregu- 
lar in  outline  and  on  section  showed  firm  yellow 
caseous  material,  slightly  gritty  from  calcification, 

^  with  thick  fibrous  capsules  ;  on  the  peritoneal  surface 
on  the  right  side  there  were  two  or  three  nodules  on 

^       the  muscle. 

The  Lungs  were  closely  beset  with  hard  nodulea 
ranging  in  size  from  a  pin's  head  to  a  small  pea  ;  they 
;       were  somewhat  irregular  in  outline,  those  under  the 
y_      pleura  projecting  above  the  surface  :  on  section  the 
smaller  nodules  had  caseous  softened  slightly  gritty 
centres  and  fibrous  margins  ;   the  larger  ones  were 
composed  of  firm  greyish  tissue  (resembling  gland 
tissue)  containing  a  few  foci  of  softening  in  the  ventral 
portions  of  the  cephalic  lobes  and  the  antero  ventral 
of  the  caudal ;  the  latter  nodules  were  aggregated  to- 
gether  to  form  ma.sses  rejjlacing  in  some  cases  almost 
the  wliole  of  a  lobule. 
',        The  Bronchial  Glands  were  greatly  enlarged  and 
■  -     indurated  ;  on  section  they  were  composed  through- 
out of  cheesy  gritty  caseous  material  intersected  by 
fibrous  trabeculae;  around  the  gland  was  a  thick 
'f{     fibrous  capsule  with  which  the  trabeculae  were  con- 
tinuous. 

'The  Ventral  Mediastinal  Glan/ls  were  enlarged  and 
similarly  affected. 

The  Mesenteric  Glands  not  enlarged  contained  about 
a  dozen  mdely  distributed  yellow  caseous  tubercles, 
gritty  in  the  centre  and  varying  from  about  1  to  2  mm. 
in  diameter. 

The  Ileo-colic  Glands  contained  similar  tubercles 
and  one  pea-sized  yellow  caseous  nodule.    One  colic 
gland  showed  a  pea-sized  caseous  nodule. 
Various  Lymphatic  Glands : 

The  Right  Iliac  contained  a  firm  pea-sized  caseous 
nodule  with  a  fibrous  margin. 

The  Left  Iliac,  Lumbar,  Right  Superficial  Inguinal, 
Left  Precrural,  Prrscapular  and  Left  Prcpectoral 
Glands  were  normal. 

A  Left  Superficial  Inguinal  Gland  showed  in  the 
cortex  a  yellow  caseous  tubercle  the  size  of  a  pin's 
head. 

The  Right  Precrural  Gland   contained  a  pea-sized 
ellow  caseous  nodule  with  a  fibrous  margin. 
A  gland  below  the  trachea  near  the  entrance  to  the 
thorax  was  enlarged  and  caseous  throughout. 

The  Right  Prejiectoral  Gland  contained  a  yellow 
caseous  tubercle. 
Microscopical  Examinations'^^  Smear  Preparations). 
Submaxillary  Gland  \  -^^  j,  g 
Bronchial  Gland       I  ' 


615 


GOAT  3 

Age— Adult  (mother  of  Goat  32). 

"Fed  with  culture  derived  from  the  original  material  ol 

Dose — I'O  milligramme. 

Date— July  10th,  1905- 

Killed— November  1st,  1903,  114  days  later. 

Clinical  History. 

The  goat  showed  no  signs  of  illnes?  during  the  experi- 
ment. 

The  temperature  was  unaccountably  high  during  the 
first  three  days  but  was  practically  normal  throughout 
the  rest  of  the  experiment. 

Tuberculin  Test.  September  20,  19)5.  72  days  after 
feeling.    Positive.    Ri^e  of  temperature  ■2'i°C. 

Weights. 

July          11,  1905  -  2  qrs.  6  lbs. 

July           19,     .,  -  2  qrs.  10  lbs. 

July  25  to  August  8,     .,  -  2  qrs.  0  lbs. 

October      18      ..   -  -  2  qrs.  19  lbs, 

November  1        ,.    -  -  2  qrs.  14  lbs. 

C4ain  in  weight-       -        8  lbs. 
POST-MORTEM  EXAMINATION. 
Carcass  in  good  condition. 
Tongue,  Tonsils,  and  Pharynx. — Normal. 

Left  Submaxillary  Gland  was  enlarged  to  the  size  of  a 
broad  bean  ;  on  section  the  gland  substance  was  almost 
entirely  replaced  by  caseous  softened  nodules,  the  largest 
the  size  of  a  pea,  each  surrounded  by  a  thin  fibrous 
capsule ;  the  caseous  material  was  viscid  and  slightly 
gritty. 

The  Right  Submaxillary  Gland,  a  little  smaller  than  the 
left,  -was  similarly  caseous,  about  three-quarters  of  the 
substance  being  replaced. 

Left  Retro- Pharyngeal  Gland,  size  of  a  largo  broad  bean- 
showed  on  section  softened  caseous  gritty  nodules  collected 
together  at  one  extremity  into  a  mass  ;  most  of  the  gland 
substance  was  replaced. 

Right  Retro-Pharyngeal,  slightly  enlarged,  contained 
two  large  pea-sized  caseous  nodules  each  surrounded  by 
a  thin  fibrous  capsule. 

Parotid  Glands. — The  right  parotid  lymphatic  gland 
was  slightly  enlarged  and  contained  three  gritty  caseous 
softened  nodules  with  thin  fibrous  capsules,  largest  the 
size  of  a  small  pea. 

In  the  left  parotid  gland  there  was  one  small  nodule. 

Cervical  Glands. — The  left  upper  cervical  gland,  the  size 
of  a  pea,  was  indurated  and  partly  caseous. 

Other  cervical  glands  were  normal. 


(She.) 


Virus  B.  IX. 


AhJmnen.  * 
Stomach.  — Normal. 
Intestines,  large  and  small. — Normal. 
Gastric  Glands.  — Normal. 

A  gland  attached  to  the  first  part  of  the  duodenum 
contained  three  yellow  gritty  foci. 

Mesenteric  Glands. — A  gland  in  the  anterior  part  of 
the  mesentery  contained  a  yellow  pin-head  sized 
gritty  tubercle ;  other  mjsenteric  glands  were 
normal 

One  Ileo-CoJic  Gland  contained  four  diy  cheesy 
gritty  nodules,  two  the  size  of  split  peas  and  two 
much  smaller. 

Colic  Glands. — Normal. 

Spleen. — Normal. 

Liver.  — -Normal. 

Portal  Glands. — One  contained  in  the  cortex  a 
group  of  three  small  caseous  gritty  tubercles. 

Kidneys. —Tae  capsules  showed  small  milky  white 
opacities  corresponding  to  small  pits  on  the  surfaces 
of  the  kidneys  ;  on  radial  section  through  these  pits 
a  grey  streak  was  seen  to  extend  from  each  throughout 
the  whole  thickness  of  the  cortex. 

Tliorax. 

Heart.  — -Normal. 
Pleura. — Normal. 

Lungs. — Normal  in  general  appearance,  showed  in 
the  posterior  parts  of  the  caudal  lobes  a  few  grey 
translucent  nodules  ranging  up  to  2  or  3  mm.  in 
diameter  :  they  showed  no  sign  of  central  necrosis 
and  resembled  the  parasitic  nodules  found  in  the 
limgs  of  other  goats. 

Thoracic  Gla-ndf. — A  mjdiastinal  gland  the  size  of 
a  large  pea  just  above  the  bifurcation  of  the  trachea 
showed  the  greater  j)art  of  the  substance  caseous  and 
softened. 

Other  mediastinal  glinds  and  the  bronchial  glands 
were  normal. 

Prescapular,  Axillary,  Precrural,  Popliteal,  Lumbar  and 
Uiao  Glands. — Normal. 

Microscopical  Examination  {Smear  Preparations). 
Left  Retro-Pharyngeal  Gland.—^o  T.B. 
Mediastinal  Gl:iwL~^o  T.B. 


GOAT  32. 

Age — Twelve  weeks. 

Fed  with  culture  derived  from  the  original  material  of  Virus  B.  IX. 

Dose— ro  milligramme. 

Date— July  10th,  1905. 

Killed — November  2nd,  1905,  115  days  later. 

Clinical  History.  Weights. 

The  goat  remained  in  perfectly  good  health  during  July  Hth,  1905         -       -       -    1  qr.    1  lb. 

the  exiJeriment.  July  19th,  1905         -       -       -    1  qr.    4  lbs. 

The  temperature  was  practically  normal,  throughout  o  "^^'^^v ''^'i^^?'^  '  "  ,  20  lbs. 

the  exneriment  ^  ^  September  14th.  190u  -  -  1  qr.  14  lbs. 

the  expeiiment.  October  18th,  1905    -  .  .  l  qr.  19  lbs. 

Tuberculin  Test. — September  20th,  1905,  72  days  after  November  2nd,  1905  -  -  1  qr.  18  lbs. 

feeding.    Positive.    Rise  of  temperatui'e  2'4°C.  Gain  in  weight       -  -  -  -  17  lbs. 
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POST-MORTEM  EXAMINATION. 

Carcass. — In  good  condition. 

Tongue,  Tonsils  and  Pharynx. — Normal. 

Submaxillary  Glands. — Tlie  left  submaxillary  gland 
contained  a  softened  calcareo-caseous  nodule  1  '5  mm. 
in  diameter. 

In  the  right  submaxillary  gland  there  was  a  similar 
nodule  2  mm.  in  diameter. 

Pharyngeal  Glands. — The  left  retro-pharyngeal  gland 
■was  enlarged  and  beset  with  discrete  yellowish  calcareo- 
caseous  nodules  which  ranged  frcm  I  '5  to  about  3  mm.  in 
diameter. 

The  right  retro-pharyngeal  gland  contained  similar 
nodules. 

Cervical  Glands. — A  small  cervical  gland,  external  to 
the  right  thyroid  body,  the  size  of  a  small  pea,  had  a 
softened  caseous  and  gritty  centre. 

Other  cervical  glands  normal. 

Parotid  Glands. — Normal, 

Ahdomen : 

Omentum  and  Peritoneum. — Normal. 
.         Stomach. — Normal. 

Small  Intestine. — The  long  Peyer's  patch  showed 
on  the  surface  a  few  soft  yellow  purulent  foci,  the 
largest  about  2  mm,  in  diameter  ;  these  could 
be  easily  scraped  away  with  a  knife,  leaving  in  each 
case  a  shallow  ulcer  in  the  mucous  membrane  :  the 
rest  of  the  intestine  was  normal. 

Large  Intestine. — Normal. 

Gastric  Glands. — A  precardiac  gland  contained  a 
pin-head-sized  yellow,  very  gritty  tubercle  :  other 
gastric  glands  were  normal. 

Mesenteric  Glands. — A  gland  in  the  anterior  part 
of  the  mesentery  showed  in  the  cortex  four  calcareo- 
caseous  tubercles,  the  size  of  wheat-grains,  and 
two  the  size  of  a  shot  ;  another  a  little  further 
along  contained  a  few  discrete  calcareous  tubercles  ; 
one  near  the  posterior  part  showed  small  calcareous 
foci ;  the  large  terminal  gland  was  closely  beset 
with  in-egular  yellow  highly  calcareous  tubercles, 
the  mijority  a  little  over  1  mm.  in]  diameter  ;  they 
easily  shelled  out  from  the  gland  substance. 


Ileo-colic  Glands. — One  ileo-cobc  gland  contained 
three  irregular  nodules,  the  largest  the  size  of  a  pea, 
with  thin  fibrous  capsules  and  dry  cheesy  gritty 
caseous  contents  ;  another  showed  in  the  cortex 
numerous  yellow  calcareous  tubercles  similar  to  those 
in  the  terminal  mesenterie. 

Colic  glands. — A  mid  cohc  gland  contained  several 
yellow  gritty  tubercles  about  the  size  of  a  shot  and 
one  calcareo-caseous  nodule  the  size  of  a  wheat- 
grain  :  other  colic  glands  were  normal. 

Spleen.  — Normal. 

Liver. — On  the  anterior  surface  lying  in  a  smooth 
depression  in  the  liver  substance  there  was  a  yellowish - 
white  dry  chalky  body,  the  size  of  a  wheat-grain, 
loosely  attached  to  the  capsule.  Substance  norms' 
on  section. 

Portal  Glands. — Normal. 

Kidneys. — Normal. 

Swprarenal  Bodies — Normal. 

Thorax : 

Heart. — Normal. 
Pleura.  — Normal. 

Lungs. — The  lungs  were  normal  in  general  appear- 
ance ;  in  the  thin  margins  of  each  caudal  lobe  there 
were  two  or  three  greyish  translucent  nodules,  and 
on  the  dorsal  surface  of  each  lobe  a  small  patch, 
firmer  than  the  surrounding  lung  tissue,  of  closely 
aggregated  small  grey  tubercles  (parasitic).  In 
the  right  caudal  lobe  near  the  ventral  margin  there 
was  a  nodule  almost  the  size  of  a  broad  bean,  which 
on  section  showed  cavities,  one  rather  large,  filled 
Avith  viscid  caseo-purulent  material  surrounded  by 
fibrous  tissue  trabeculse. 

Bronchial  and  Mediastinal  Glands. — Normal. 
Lymphatic  Glands. 

Axillary,  Prescapular,  Lumbar,  Iliac,  Precrural, 
Popliteal,  Gluteal  and  Pudic  Glands  were  normal. 
Testicles.  — Normal. 

Microscopical  Examination  (Smear  Preparations.) 

Pharyngeal  Gland. — No  T.B. 

Intestine. — Two  foci.    No  T.B.  in  one  ;   a  moderate 

number  in  the  other. 
Lung  Nodule. — No  T.B.  - 


DOG  58. 

Age — About  six  months. 

Ted  on  July  10th,  1905  with  I'O  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Initial  Weight— 1,100  grammes. 
Final  Weight— 2,410  grammes. 
Gain  in  Weight— 1,310. 

Xllled— August  28th.  1905,  49  days  after  feeding. 


The 


POST-MORTEM  EXAMINATION. 
Left  Tonsil  contained  a  firm  caseou.?  focus  the 


size  of  a  millet  seed  and  two  minute  whitish  specks. 
Right  Tonsil. — -Normal. 

The  Left  Retro-pharyngeal  Glani  was  twice  the  size 
of  the  right  and  showed  throughout  its  substance  firm 
irregular  greyish  white  patches  and  foci  of  caseation. 

The  Right  Retro- Pharyngeal  Gland  and  the  Submaxillary 
and  Cervical  Glands  were  normal. 

Abdomen : 

Omentum  and  Peritoneum. — Normal. 
Stomach.  — Normal. 

Small  Intestine. — Two  Peyer's  patches  about  the 
middle  of  the  intestine  each  showed  in  the  lymphoid 
tissue  two  groups  of  minute  yellow  foci  (two  to 
four  in  each) ;  these  were  visible  through  the 
peritoneum.  The  terminal  Peyer's  patch  contained 
niimerous  irregular  yeUow  foci,  the  largest  of  which 
were  softened.  The  patch  was  not  thickened  and 
there  was  no  ulceration  of  the  mucous  membrane. 

Large    Intestine. — ^Normal. 

Mesenteric  Glands. — Shghtly  enlarged,  showed 
through  the  capsules  irregular  patches  and  foci  of 
caseation ;  on  section  the  patches  and  foci  were 
situated  in  the  cortices  and  were  opaque  white 
firm  and  very  irregular  in  outhne ;  the  terminal 
gland  was  most  affected,  the  caseous  areas  being 
very  large. 


An  Ileo-colic  Gland  showed  smiilar  patches  of 
caseation,  but  was  not  enlarged. 

Spleen,  Liver,  Kidneys  and  Suprarenal  Bodies 
were  normal. 

Portal  Gland. — Normal 

Lungs. — The  right  cephalic  lobe  showed  on  the 
dorsal  surface  under  the  pleura  a  hard  grey  tubercle 
about  2  mm.  in  diameter,  with  a  soft  white  centre. 
On  the  dorsal  surface  of  the  left  caudal  lobe  there  was 
a  similar  tubercle.    Limgs  elsewhere  normal. 

The  Right  Praetracheo-bronchial  Gland,  not  enlarged, 
showed  in  the  cortex  small  irregular  patches  of 
early  caseation. 

An  Intertracheo- Bronchial  Gland  on  the  left  side 
contained  a  few  similar  patches. 

Other  Bronchial  Glands  were  normal. 

Codiac,  Lumbar  and  Iliac  Glands. — Normal. 

Microscopical  Examination. 

Three  Foci  from  Small  Intestine. —^nmevoMZ  T-R. 
in  all. 

T     /n     -7  r  Caseous  Focus.— T.  B. 
Left  Ton.sil  |  ^^^^^  Speck:~m  T.  B. 

Mesenteric  Gland. — Numerous  T.  B. 
Spleen.— T.  B. 

Lung  Tubercle. — Several  beaded  T.  B. 
Bronchial  Gland. — Numerous  T.  B. 
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DOG  62. 

Age— About  1  year. 

Fed  on  July  10th,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Killed— ilugust  28th,  1905,  after  49  days. 

POST-MORTEM  EXAMINATION.  All  other  Lymphatic  Glands  and  all  the  organs  were 

normal  to  the  eye. 

Tonsils  and  Intestines. — Normal.  Jlicroscopical. 

Pharyngeal,  Submaxillar;/  and  Mesenteric  Glarids  Paraffin  se'?tions  of  a  mesenteric  gland  showed  nothing 
were  normal.  of  a  tuberculous  nature. 


DOG  52. 

Fed  on  June  2nd,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 

Age  ^T  wo  days. 

Died— August  r2th,  1905. 

Duration  of  Experiment— Seventy-one  days. 

POST-MORTEM  EXAMINATION.  Other  Lymp\itic  Glands  and  all  the  organs  were  normal. 
There  was  a  greyish  focus  in  each  retro-pharyngeal gland.  Microscopical. 

The  Small  Intestines  contained  numerous  round  worms  ;  Pharyngeal  Gland. — Moderately  numerous  T.  B. 

otherwise  they  were  normal.  Mesenteric  Glana. — No  T.  B. 

Mesenteric  and  Colic  Glands  normal.  Colic  Gland. — No  T.  B. 


DOG  50. 

Fed  on  June  2nd,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 


Killed — -September  21st,  1905,  111  days  after  feeding. 

Clinical  History. 

Tiiere  was  no  sign  of  illness  during  the  experiment. 

Tiibercidin  Test. — September  9th,  1905.  Positive. 
Rise  of  temperature  1'2°  C.  (Maximum  39.8  at  the 
ninth  hour).    Dose  of  tuberculin  5*0  c.c. 

POST-MORTEM  EXAMINATION. 

Tonsils  and  Pharynx. — -Normal. 

Retro-Pharyngeal  and  Cervical  Glands. — Normal. 

Intestines.  — Normal. 

Mesenteric  and  Colic  Glands. — Normal. 

Lungs. — The  left  cei^halic  lobe  was  almost  entirely 
consolidated  and  was  slightly  adherent  to  the  chest  wall 
at  the  apex  ;  it  was  firm  greyish  and  somewhat  trans- 
lucent with  no  opaque  areas  and  showed  naar  the  apex 
a  small  loculated  cavity  containing  a  small  quantity  of 
yellow  pus.    The  rest  of  the  lung  was  normal. 

The  left  bronchial  gland  was  larger  than  the  right,  but 
there  was  no  sign  of  caseation  or  necrosis. 

Spleen,  Liver  and  Portal  Gland. — Normal. 


Each  Kidney  showed  in  the  cortex  a  few  opaque 
white  spherical  tubercles,  the  size  ot  small  pin's  heads  ; 
they  easily  shelled  out  and  were  of  a  soft  consistency, 
but  had  not  broken  Aovm.  (These  were  not  apparentlv 
of  a  tuberculous  nature.) 

Other  Organs  and  Glands  were  normal. 

Microscopical. 

Kidney  Tubercle. — No  tubercle  bacilli  were  found : 
the  smear  showed  numerous  polynuclear  cells  and 
a  few  large  alveolar  cells. 

Pus  from  cavity. — Very  numerous  tubercle  bacilli,  many 
in  clumps  and  very  beaded. 

Emulsion  of  solid  Lung. — No.  T.  B. 

Aniinals  Inoculated. 

Guinea-pig  1707,  inoculated  intraperitoneally  with 
emulsion  of  consolidated  lung,  died  in  30  days  of  general 
tuberculosis. 

Guinea-pig    1708,    inoculated   intraperitoneally  with 
pus  from  cavity,  died  in  26  days  of  general  tuberculosis. 
Cultures  were  obtained  from  both  the  above  guinea-pigs. 
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DOG  60. 

Age — About  six  months 

Fed  on  July  10th,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Initial  Weight— 1,270  grammes. 
Final  Weight —5,440  grammes. 
Gain  in  Weight— 4,170  ,. 

Tuberculin  Test— September  20th,  1905.    Negative.    Dose  of  tuoercnli'n,  2*0  ce 
Killed— October  SOth,  1905. 
Duration  of  Experiment— 112  days. 


POST-MORTEM  EXAMINATION. 

Tongue,  Tonsils  and  Pharynx. — Normal. 

The  Plmrjjngeal  Glands  were  not  enlarged  ;  the 
right  contained  three  irregular  chalky  wliite  foci,  slightly 
gritty  from  calcification,  none  larger  than  a  pin's  head  ; 
the  left  was  normal. 

Abdomen : 

Omentum  and  Peritoneum. — Normal. 

Stomach  and  Intestine. — Normal. 

The  Mesenteric  Glands  were  not  obviously 
enlarged  ;  three  or  four  showed  through  the  peri- 
toneum opaque  yellowish  nodules,  varying  in 
size  from  0*5  to  2  mm.  in  diameter  ;  on  section  they 
were  situated  wholly  in  tlie  cortex  and  were  dense 
yellowish-wliite  irregular  in  outline  and  sharply 
differentiated  from  the  surrounding  gland  substance  ; 
some  showed  in  the  centre  fine  calcareous  deposit. 


The     Ileo-colic     Gland    contained    two  small 
irregular  opaque  tubercles. 

Rectal  Glands. — Normal.  j 
Spleen. — Normal. 

Liver. — Normal.  J 
Kidneys. — Normal. 
Suprarenal  Bodies. — Normal. 
Lungs. — Normal. 

Portal,  Bronchial,  Iliac,  Prescapular  and  Axillari/ 
Glands. — Normal. 

Microscopical. 

Mesenteric  Gland. — (a)  Numerous  T.  B.  ;  (b)  A  few  T.B. 
Ileo-colic  Glani.—No.  T.  B. 

A  guinea-pig  iaoculated  intraperitoneally  with  an 
emulsion  from  a  mesenteric  gland  died  in  33  days  and 
showed  tuberculosis  of  a  mild  type. 


DOG  64. 

Age — About  1  year. 

Fed  on  .July  10th,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  IX. 
Tuberculin  Test — September  20th,  1905.    Negative.    Dose  of  tuberculin,  5'0  cc. 
Killed— October  2Sth,  1905. 
.Dui-ation  of  Experiment— 110  days. 


POST-MORTEM  EXAMINATION. 

'  Tonsils  and  Pharynx. — Normal. 
Intestines.  — Normal. 

Retro-Pharyngeal,  Cervical  a'ul  Mesenteric  Glands. — 
Normal. 

The  Ileo-cMc  Gland  showed  a  patch  of  congestion, 
but  no  foci  of  caseation. 

Splee     Liver  aid  Kidneys. — Normal. 


Portal  Gland. — Normal. 

Lungs. — In  one  caudal  lobe  there  was  a  grey  tubercle, 
a  little  larger  than  a  millet  seed,  with  a  slightly  opaqut- 
centre  ;  otherwise  the  lungs  were  normal. 

Bronchial  Glands. — Normal. 

Micro  sco^pical. 
L^mg  Tubercle.— T.B.  ^ 


CAT  48.    (Kitten,  11  weeks  old.) 

Ted  on  July  10th,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 

Called— August  26th,  1905. 

-  Duration  of  Experiment— 47  days. 


POST-MORTEM  EXA^tllNATIOX. 

Tongue,  Tonsils  and  P/Vtrf/n.r.— Normal. 

The  Left  Retro-Pharyngeal  Gla:id,  not  enlarged, 
showed  a  small  group  of  caseous  foci  in  one  part  of  the 
cort6s. 

The  Right  Retro-Pharyngeal  Gland,  the  subnaxi'lary 
and  the  cervic  d  glands  were  normal. 
Abdomen  : 

Omentum  and  Peritoneum.— ^ovxna.\. 
:  5<o»nac7i.— Normal. 

Small  Intest>ne.—Five  Peyer's  patches  were  some- 
what enlarged  and  showed  on  the  mucous  surface 
each  a  number  of  irregular  congested  ulcers;  on 
section  the  lymphoid  tissue  at  the  base  and  around 
the  margins  was  caseous  ;  there  were  no  subperi- 
toneal tubercles. 

The  mucou?  m  mbrane  of  the  intestine,  chiefly 
that  of  the  ilei'm,  showed  numerous  minute  ulcers, 
seen  as  reddish  spots  on  the  surface  ;  on  section 
the  sub-mucous  tissue  under  and  around  them 
was  caseous. 


Large  Intestine. — Normal. 
Pyloric  Gland. — Normal. 

The  Mesenteric  Glands  were  all  enlarged  and  iadu- 
rated  ;  on  section  they  showed  numerous  yellowisli- 
white.  caseous  patches  of  various  sizes,  in  some 
of  the  glands  replacing  almost  the  whole  of  the 
cortex. 

An  lleo-Colic  Gland  cimtained  two  or  three  caseou« 
foci. 

Colic  Gland. — Normal. 

Spleen.— 'Not  enlarged;  on  section  the  Mai- 
pighian  cornuscles  were  conspicuous  as  spherical 
grey  bodies,  the  size  of  pins'  heads  ;  there  was  no 
sign  of  central  necrosis  in  any  of  them. 

Liver.  — Normal. 

Portal  Gland.— NoTrnil. 

Kidneys. — Normal. 

Heart  and  Pleura.— Norma.]. 

Lungs. — On  the  dorsal  surface  of  the  right  cephali<! 
lobe  there  was  a  slightly  raiser]  greyish  yellow  patch 
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about  5  mm.  in  dicameter  ;  this  on  scetion  extended 
into  the  lung  substance  as  a  solid  wedge  ;  the  mass 
was  firm  and  caseous  and  surrounded  by  a  grey 
translucent  zone.  In  other  parts  of  the  lungs, 
chiefly  in  the  caudal  lobes  under  the  pleura,  were 
seen  grey  foci,  some  barely  visible  to  the  eye,  re- 
scmbhng  early  tubercles. 

BronOiial  Glands. — The  gland  lying  in  front  of 


the  right  bronchus  was  slightly  enlarged  and  showed 
several  small  caseous  nodules  in  the  cortex. 
Other  bronchial  glands  were  normal. 

M  icroscopical   Exa  m  ina  tion. 
Retro- Pharyngeal  Gland. — Numerous  T.B. 
Caseous  Mass  in  Lung. — Numerous  T.B. 
Grey  focus  in  Lmig.—SeyeTa.\  T.B.  found. 
Spleen  {Malpighian  body).— Two  T.B. 


CAT  50.    (Kitten  -Age  11  weeks.) 

Fed  on  .July  loth,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Tuberculin  Test— September  20th,  1905.    Negative.    Dose  of  tuberculin  TO  cc. 
Killed -^September  22nd,  1905. 
Duration  of  Experiment— 74  days. 


POST-MORTE.M  EXAMINATION. 

Tongue,  Tonsils  and  Pharynx. — -Normal. 

The  Right  Retropharyngeal  Gland  contained  one  firm 
white  tubercle  about  twice  the  size  of  a  inustard  seed. 

The  Left  Pharyngeal  Gland  was  slightly  enlarged  and 
showed  in  the  cortex  about  half-a-dozen  firm  whitish 
nodviles.  the  largest  the  size  of  a  wheat  grain. 

Submaxillary  and  Cervical  Glands. — Normal. 

Abdomen  : 

Om.entum  and  Peritoneum. — -Normal. 
Stomach. — Normal. 

Small  Intestine. — In  the  lower  part  of  the  ileum 
there  was  a  large  area  of  ulceration  6  in.  in  length  ; 
the  mucous  meml^rane  of  this  part  of  the  bowel 
had  completely  disappeared  with  the  exception 
of  a  long  narrow'  strip,  the  margins  of  which  were 
serpiginous  whitisii  and  slightly  proliferated ; 
at  each  end  of  the  large  ulcer  the  mucous  membrane 
showed  a  few  small  isolated  ulcers  ;  there  was  no 
thickening  of  the  wall  of  the  intestine  in  these  regions. 

The  Peyer's  patches  were  normal.  There  was  no 
sign  of  tuberculosis  anywhere. 

Large  Intestine. — Normal. 

The  Mesenteric  Glands  were  a  little  enlarged  and 
showed  in  the  cortices  milky  white  firm  caseous 
areas,  irregular  in  size  and  outline. 


One  Ileo-Colic  Gland  contained  a  pin-head  sized 
caseous  focus. 

Colic  Gland. — Normal. 

Spleen.  — Normal. 

Liver. — Normal. 

Portal  Gland. — -Normal. 

Kidneys.  — -Normal. 

Suprarenal  Bod ies.  — Normal. 

Thorax  : 

Heart  and  Pleura. ~'Norma,\. 

Lungs. — The  right  cephalic  lobe  showed  a  patch 
of  collapse,  otheru'ise  the  lungs  were  crepitant 
throughout ;  they  contained  moderately  numerous 
grey  shotty  tubercles,  all  remaining  discrete  ;  some 
of  the  tubercles  were  homogeneous  throughout,  but 
the  majority  had  minute  opaque  white  caseous 
centres. 

Bronchial  and  3Ieliastinal  Glands. — -Normal. 
Lumbar,  Iliac  and  Prescapular  Glands. — Normal. 

Microscopica'. 

Mesenteric  Gland. — -Numerous  T.B. 
Lung. — -A  few  T.B. 
Spleen.— ISO  T.B. 


CAT  52.    (Kitten-Age  11  weeks  ) 
Fed  on  July  loth,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 

Tuberculin  Test— September  20th,  1905.    Positive.     Rise  of  Temperature  TP  C.     Dose  of  tuberculin  1.0  cc- 
Killed.— Noveml)er  8th.  1905. 
Duration  of  Experiment— 121  days. 


POST-MO PvT  EM  EXAMINATION. 

Tongue,  Tonsils,  and  Pltarynx. — ^Normal. 

The  Right  Retropharyngeal  Gland  showed  in  the  cortex 
at  one  extremity  a  number  of  hard  white  caseous  nodules, 
slightly  gritty  from  calcification. 

The  Left  Pharyngeal  Gland  contained  two  chalky  white 
tubercles,  the  largest  the  size  of  a  millet  seed. 

Submental,  Suhmvcillary  and  Cermca.1  Glands.— ^ormnX 

Abdomen  : 

Omentum  a>id  Peritoneum..— '^ovma,]. 
iStomao/i.- Normal. 
Small  I utestine.— formal. 
Large  Intestine.— Normiil 

Mesenteric  Glands  were  slightly  enlarged  and 
showed  calcareo-caseous  areas  of  various  sizes  in  the 
cortex.  In  the  cortex  of  one  of  these  glands  there 
was  a  thin  sheet  of  calcareo-caseous  material  separated 
from  the  capsule  of  the  gland  by  a  thin  layer  of  nor- 
mal gland  tissue. 

The  Ileo-Colic  Gland  showed  in  the  cortex  an 
irregular  thin  calcareo-caseous  patch  over  which 
the  capsule  of  the  gland  was  puckered  and  scarred 

Ileo-coecal  and  Colic  Glands  were  normal. 

The  Spleeti  was  not  enlarged ;  on  the  surface 
there  were  three  or  four  rounded  eminences  in  the 
centre  of  two  of  which  the  capsule  sho\^ed  a  minute 
whitish  point ;  on  section  these  areas  were  a  little 


firmer  and  perhaps  paler  than  the  surrounding 
spleen  tissue,  but  there  was  no  sign  of  caseation  or 
necrosis. 

Liver. — -Normal. 

Portal  Glands. — -Normal. 

Kidneys. — -Normal. 

Suprarenal  Brdies. — Normal. 

Thorax  : 

Heart  and  Pleura. — -Noi'mal. 

Lungs.— Tl\e  lungs  were  firmer  and  fuller  than 
normal ;  they  showed  on  the  surface,  particularly 
in  the  caudal  lobes,  grey  translucent  patches,  ir- 
regular in  outline,  composed  of  confluent  grey 
tubercles  ;  between  the  patches  there  were  a  few 
discrete  tubercles ;  on  section  similar  patches  and 
tubercles  were  seen  in  the  depth  of  the  lung,  diffusely 
infiltrating  the  lung  substance  ;  there  was  no  definite 
caseation,  but  some  of  the  tubercles  showed  signs 
of  commencing  necrosis. 

The  Bronchial  Glands  appeared  a  little  enlarged 
no  caseous  foci  were  visible. 

Microscopical. 

Calcareo-caseous  Xodule  in  Ileo-coUc  (?^a/i'i.— Numerous 
T.B. 

A  culture  was  obtained  from  the  ileo  colic  gland. 
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CAT  46.   (Age  2  years.) 

Fed  on  July  10  th,  1905,  with  1  mj.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Killed.— August  27th,  1905. 
Duration  of  Experiment  — 48  days. 


POST-MORTEM  EXAMINATION. 
Tonsils  and  Pharynx. — Normal. 

Submaxillary,  Pharyngeal,  and  Cervical  Glands. — 
Normal. 

Abdomen  : 

Omentum  and  Peritoneum. — -Normal. 

Stomach  and  Intestines. — Normal. 

Mesenteric  Glands.— Norma,],  with  the  exception 
of  a  small  one  in  the  terminal  part  of  the  mesentery 
which  contained  a  minute  whitish  point. 


The  Ileo-colic  Gland  showed  in  the  centre  a  small 
caseating  tubercle. 

Colic  Glands. — Normal. 

Spleen. — Normal. 

Liver.  — Normal. 

Kidneys. — Normal. 
Lungs. — Normal. 
Bronchial  Glands. — Normal. 

Microscopical  Examination. 
Mesenteric  Gland  Focus. — One  tubercle  bacillus. 
Ileo-colic  Gland  Tubercle.— A.  few  tubercle  bacilli. 


CAT  38.    (Young  Adult.) 
Fed  on  June  2nd,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 

Tuberculin  Test.— September  20th,  1905.    Positive.    Rise  of  Temperature  1-7°  C.    Dose  of  tuberculin  2-0  c.c. 
Killed.— September  21st,  1905. 
Duration  of  Experiment— ill  days. 

POST-MORTEM  EXAMINATION. 
Tonsils  and  Pharynx.— NovmaA. 

Submaxillary  and  Pharyngeal  Glands. — Normal. 
A  bdomen : 

Stomach  and  Intestines. — Normal. 

Mesenteric  Glands. — A  terminal  mesenteric  gland 
contained  a  firm  whitish  caseous  tubercle,  irregular 
in  outline,  about  the  size  of  a  pin's  head.  ^  Other 
mesenteric  glands  were  norm*!. 

Ileo-colic  Glands. — Normal. 

Colic  Glands. — Normal. 


Liver,  Spleen,  Kidneys  and  Suprarenal  Bodies.— 
Normal. 

Portal  Gland. — Normal, 
Thorax  : 

Heart  and  Pleura. — Normal. 

Lungs. — The  right  caudal  lobe  showed  under  the 
pleura  a  grey  quite  transparent  body,  less  than  a 
pin's  head  in  size ;  lungs  otherwise  perfectly 
normal. 

Microscopical. 
Tu'jercle  in  Mesenteric  Gland. — A  few  T.B. 
Tubercle  from  Lung. — No  T.B. 


MONGOOSE  8. 

Ted  on  .July  10th,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 


Died. — August  15th,  1905,  36  days  after  feeding. 

POST-MORTEM  EXAMINATION. 

The  Abdomen  was  a  little  distended.  The  peritoneal 
cavity  contained  foul  smelling  turbid  fluid,  and  on  the 
peritoneum  were  deposited  a  few  shreds  of  lymph. 

In  the  wall  of  the  duodenum,  a  quarter  of  an  inch  from 
the  pylorus,  there  was  a  small  perforation,  the  margins 
of  which  were  slightly  haemorrhagic  ;  there  was  no  sur- 
rounding thickening. 


Nothing  of  a  tuberculous  nature  was  seen  in  any  of  the 
organs  or  glands. 

Microscopical. 

Peritoneal  Fluid. — Numerous  cocci   and   long  thick 
bacilli  stained  blue  ;  no  tubercle  bacilli. 
Duodenal  ulcer. — No  tubercle  bacilli. 
Mesenteric  Gland    \       rp  g 
Spleen  j 


MONGOOSE  10. 

Ted  on  July  10th,  1905,  with  1  mg.  of  culture  from  the  original  material  of  Viras  B.  IX. 
Died.— July  31st,  1905,  21  days  after  feeding. 

]  POST-MORTEM  EXAMINATION. 

Animal  thin ;  no  subcutaneous  fat. 

The  mucous  membrane  of  the  stomach  showed  about 
twelve  smaU  circular  ulcers,  the  largest  2  mm.  in  diameter ; 
these  had  sharply  cut  edges  outlined  by  a  line  of  altered 
blood.    The  stomach  was  empty.    The  intestines  were 


almost  empty.  Mucous  membrane  normal.  O  ther  organ 
and  all  the  lymphatic  glands  appeared  normal. 

Microscopical. 

No  tubercle  bacilli  were  found  in  two  smears  from  the 
mesenteric  glands,  or  in  the  smears  from  the  gastric  ulcer, 
spleen,  liver,  kidney  and  lung. 
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MONGOOSE  12. 

Fed  on  September  11th,  1905,  with  I'O  mg.  of  culture  from  the  original  material  of  Virus  B.  IX. 
Died.— October  16th,  190.5,  3.5  clay?  after  feeding. 


POST-MORTEM  EXAMINATION. 
Tonsils  and  Pharynx. — -Normal. 
Pharyngeal  Glands. — Normal. 

llie  Right  Submaxillary  Gland  showed  two  small  patclies 
of  caseation  in  the  cortex. 

The  Left  Suhinaxillary  Gland  was  normal. 

Stomach. — The  mucous  membrane  of  the  stomach  showed 
numerous  small  ulcers  or  erosions  ;  some  of  these  pene- 
trated to  the  muscular  coat,  but  did  not  involve  it ;  in 
the  bases  of  several  bleeding  points  were  seen  from 
which  recent  h  t  morrhage  had  taken  place. 

The  Small  Intestines  were  filled  with  altered  blood  ; 
the  mucous  membrane  was  normal. 

Gastric,  Mesenteric,  Ileo-colic  and  Colic  Glands. — 
Normal. 

Spleen. — Normal. 

Liver. — Normal. 


Portal  Gland. — Normal. 
Kidneys. — Normal. 
Suprarenal  Bodies. — Normal. 

Lungs. — In  the  left  caudal  lobs  near  the  dorsal  surface 
there  was  a  solid  nodule,  the  size  of  a  small  bean,  com- 
po.sed  of  translucent  grey  tissue  speckled  with  yellow 
foci.  The  rest  of  the  lungs  were  normal  except  for  a 
number  of  pea-sized  parasitic  cysts. 

Bronchial  Glaruls. — The  glands  on  the  left  side  were 
enlarged  ;  one  in  front  of  the  bronchus  showed  the  greater 
part  of  its  substance  firm  yellow  and  caseovis  ;  the  one 
posterior  to  the  bronchus  (intertracheo-bronchial)  was 
caseous  throughout.  Other  bronchial  glands  were 
normal. 

Pleura  and  Peritoneum. — Noi-mal. 

Microscopical. 
Submaxillary  Gland. — A  few  T.B. 
Lung  Nodule. — Numerous  T.B. 


Fed  on  September  11th,  190.5,  with  1  mg.  of  culture  fr( 
Died.— On  November  9th,  190.5.  59  days  after. 

POST-MORTEM  EXAMINATION. 

Tonsils  and  Pharyngeal  Mucous  Membrane.- — Normal. 

The  Left  Submaxillary  Gland  was  slightly  enlarged  and 
oontained  three  irregular  caseous  tubercles. 

The  Right  Submaxillary  Gland  was  similarly  aflected. 

The  Left  Retropharyngeal  Gland  contained  three  or  four 
tubercles  similar  to  those  in  the  submaxillary  glands. 

Right  Retropharyngeal  Gland. — Normal. 

Abdomen  : 

The  Omentum  contained  two  minute  pearly 
tubercles. 

Stomach. — The  mucous  membrane  showed 
numerous  small  ulcers  ;  at  the  base  of  one  there 
■was  a  bleeding  point. 

Intestines. — The  contents  of  the  large  and  small  in- 
testines were  black  (altered  blood)  ;  the  Peyer's 
patches  in  the  small  intestine  contained  minute 
yellow  foci  which  were  visible  only  from  the  peritoneal 
surface  ;  there  was  no  ulceration. 

The  Mesenteric  Glands.'t  enlarged,  showed  in  the 
cortex  scattered  soft  yellow  foci,  the  size  of  pins' 
heads. 

Gastric  and  Colic  Glands.- — Normal. 


3  14. 

the  original  material  of  Virus  B.  IX. 


The  Ileo-cacal  Gland  contained  two  soft  yellow 
tubercles,  the  size  of  millet  seeds. 

The  Spleen  was  slightly  enlarged  ;  on  the  surface 
at  one  extremity  there  were  a  few  grey  pin-point 
foci ;  in  the  pulp  there  were  about  half-a-dozen 
firm  nodules,  the  largest  about  5  mm.  in  diameter ; 
on  section  they  were  reddish  in  colour  but  paler 
than  the  surrounding  spleen  pulp  ;  the  largest  one 
was  yellow  and  necrotic  in  the  centre. 

The  Liver  showed  numerous  translucent  grey 
tubercles,  the  largest  the  size  of  a  pin's  head. 

Portal  Gland. — Normal. 

Kidneys.  — -Normal. 
Thorax  : 

Pleura,  Diaphragm  and  //ear/.— Normal. 

Lungs. — The  left  cephalic  lobe  contained  two 
firm  grey  nodules,  each  the  size  of  a  spUt  pea,  slightly 
yellow  in  the  centre  ;  in  the  rest  of  the  lung  there 
were  two  pin-head  sized  grey  tubercles. 

Bronchial  Glands. — Normal. 

Microscopical. 

No  tubercle  bacilli  were  found  in  any  of  the  lesions. 
A  culture  of  the  tubercle  bacillus  was  obtained  from  the 
mesenteric  gland. 


GUINEA-PIG  1621. 

Fed  on  -July  10th,  1905,  with  0'  1  mg.  of  culture  from  Virus  B.  IX. 

Initial  Weight.— 330  grammes. 

Final  Weight.— 430  grammes. 

Gain  in  Weight— 100  grammes. 

Killed.— August  28th,  49  days  after  feeding. 


POST-MORTEM  EXAMINATION. 
Pharynx. — Normal. 

The  Submental  Glands,  the  size  of  peas,  were  caseous 
and  softened  throughout ;  a  left  mid-cervical  gland  con- 
tained a  caseous  nodule  5  mm.  in  diameter. 


Small  Intestine. — The  early  part  of  the  ileum  showed 
a  caseous  ulcerated  patch  5  mm.  in  diameter;  rest  of 
intestine  normal. 

The  Mesenteric  Glands  showed  irregular  caseous  patches 
replacing  about  half  the  substance. 


The  Ileo-colic  and  Colic  Glands  were  normal. 

Spleen  contained  three  caseating  nodules,  with  mulberry- 
like  outline,  5  to  6  mm.  in  diameter. 

In  the  Liver  there  was  one  doubtful  grey  point. 

The  Portal  Gland  contained  two  caseous  nodules,  each 
about  5  mm.  in  diameter. 

Lungs. — In  the  right  caudal  lobe  there  was  one  miliary 
grey  tubercle  with  a  caseous  centre. 


Bronchial  Glands  were  much  enlarged  and  adherent  to 
each  other  ;  those  on  the  right  side  were  caseous  through- 
out and  partly  softened ;  those  on  the  left  sho\^^ed 
irregular  caseous  patches ;  other  organs  and  glands, 
normal. 

Microscopical  Examination. 
T.B.  found  in  lung  tubercle  ;  none  in  grey  focus  in 
liver,  but  numerous  other  organisms  stained  blue. 


GUINEA-PIG  1622. 

Fed  on  July  10th,  1905,  with  O'l  mg.  of  culture  of  Virus  B.  IX. 

Initial  Weight,— 370  grammes. 

Final  Weight— 380  grammes. 

Gain  in  Weight.— 10  grammes. 

Killed. — November  8th,  121  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

Pharynx. — Normal. 

Glands  of  Head  and.  Neck. — Normal. 

The  Omentum  contained  two  fibrous  nodules  with 
caseous  centres. 

Intestines.  — Normal. 

Tioo  Glands  near  the  Pylorus  were  enlarged  to  the  size 
of  peas  ;  one  was  composed  of  fibroid  tissue  containing 
a  few  minute  opaque  points  ;  the  other  had  a  thick  fibrous 
capsule  and  soft  caseous  centre. 

The  Posterior  Mesenteric  Gland  was  dense  fibroid  and 
contained  a  cavity  filled  with  thin  whitish  pus. 


The  Spleen  contained  three  caseating  nodules,  largest 
2 "5  mm.  in  diameter. 

Liver. — (No  note  made). 

Portal  Gland. — Enlarged,  composed  of  fibroid  tissue 
containing  yellow  streaks  and  foci  of  necrosis.  The 
coeliac  gland,  the  size  of  a  pea,  had  a  thick  fibrous  margin 
and  purulent  centre.  One  lumbar  gland  was  slightly 
enlarged  and  fibroid. 

Lungs  contained  about  15  caseous  tubercles  with 
grey  margins  1  to  2  mm.  in  diameter. 

■  Bronchial  Glands  were  enlarged  and  fibroid  and  showed 
minute  foci  of  necrosis. 


GUINEA-PIG  1562. 

Fed  Januarj'  2nd,   1905,  with  TO  mg.  culture  of  Virus  B.  IX. 
\      Initial  Weight.— 290  grammes. 
Final  Weight.— 250  grammes. 
Loss  in  Weight.— 40  gramme?. 
Died.— June  30th,  128  days  after  feeding. 

POST-MORTEM  EXAMINATION. 

Small  Intestine. — Five  Peyer's  patches  contained  each 
a  soft  caseous  nodule ;  they  ranged  in  size  from  a  pin's 
head  to  a  split  pea  ;  the  mucous  membrane  over  some 
showed  signs  of  beginning  ulceration. 

Large  Intestine.— Thtee  lymphoid  patches  in  the  cortex 
showed  irregular  yellow  caseous  patches  (3  mm.  in  dia- 
meter) ;  the  mucous  membrane  ever  them  was  congested 
and  beginning  to  ulcerate. 


Mesenteric  Glands. — Enlarged,  showed  irregular  opaque 
caseo  Js  areas  in  the  cortex  ;  the  posterior  gland  was  mo-t 
affected.  The  ileo-colic  glands  showed  caseous  and  softened 
nodules  replacing  about  a  third  of  the  substance. 

Liver,  Spleen,  Lungs  and  Kidneys. — Normal. 

Pdght  Bronchial  Gland. — Contained  an  opaque  caseous 
nodule  3  mm.  in  diameter ;  other  lymphatic  glands 
were  normal. 


GUINEA-PIG  1564. 

Fed  June  2nd,  1905,  with  I"0  mg.  culture  of  Virus  B.  IX. 
Initial  Weight. — 530  grammes. 
Final  Weight.— 320  grammes. 
Loss  in  Weight— 210  grammes. 
Died.— July  2nd,  30  days  after  feeding. 

POST-MORTEM  EXAMINATION.  MesenZeric  Glands.— The  terminal  gland  containel 

Small  Intestine.— A  Peyer's  patch  12  in.  from  the  ca?eous  tubercle  about  1  mm.  in  diameter, 
ileo-ccecal  valve  showed  in  the  substance  a  caseous  patch 

2  ram.  in  diameter.  Other  Glands  and  all  Organs.— ^ormia. 
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GUINEA-PIG  1560. 

Fed  June  2nd,  190.),  with  10  mg.  culture  of  Ym\>  B.  IX. 
Initial  Weight— 670  grammes. 
Final  Weight.— 500  grammes. 
Loss  in  Weight— 170  grammes. 
Died.— July  lOtli,  38  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

Pharyngeal  Mucous  Membrane  and  Glands  of  Head  and 
Neck.- — Normal. 

Small  Intestines. — The  terminal  Peyer's  patch  was  en- 
larged and  caseous  practically  throughout ;  the  mucous 
membrane  was  not  ulcerated. 

Large  Intestine. — The  colon  at  its  junction  with  the 
caecum  showed  a  soft  caseous  area  in  the  wall  with  a 
T5mall  ulcer  on  the  mucous  surface. 

Mesenteric  Glands. — The  anterior  mesenteric  glands 
were  normal.  A  mid-mesenteric  was  enlarged  and 
gaseous  throughout ;  the  terminal  gland  was  enlarged 
and  more  than  three-quarters  caseous  and  beginning  to 
•soften. 

The  Ilco-rolic  Glands  were  enlarged  and  caseous  prac- 
tically throughout. 


The  Spleen,  enlarged,  showed  enlargement  of  the 
Malpighian  bodies  without  central  necrosis. 

The  Liver  was  pale  and  contained  a  few  doubtful 
yellow  foci.  The  portal  gland  showed  the  whole  of  tho 
cortex  caseous. 

Kidneys,    Suprarenal  Bodies. — Normal. 

Lungs.- — In  each  cephalic  lobe  there  was  a  grey  tubercle 
I'o  mm.  in  diameter  with  a  soft  caseous  centre. 

The  Bronchial  Glands  were  much  enlarged  and  prac- 
tically caseous  throughout. 
^  Other  LymphaHc  Glands. — Normal. 

Microscopical  Examination. 
Liver.— m  T.B. 

Spleen  and  Lnng. — Numerous  T.B. 


GUINEA-PIG  1566. 


Fed  June  2nd,  1903,  with  TO  mg.  culture  of  Virus  B.  IX. 
Initial  Weight.— 280  grammes. 
Final  Weight— 270  grammes. 
Loss  in  Weight.— 10  grammes. 
Died.— July  10th,  38  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

Phari/nx  and  Glands  of  Head  and  Neck. — Normal. 
Intestines.  — Normal. 

Mesenteric  Glands. — The  terminal  gland,  the  size  of 
a,  large  pea,  was  more  than  two-thirds  dense  and  caseous. 

Colic  Glands. — One  was  slightly  enlarged  and  showed 
■early  caseation. 

Spleen. — Was  not  enlarged  :  some  of  the  Malpighian 
bodies  were  enlarged,  but  not  opaque. 


Liver. — -ShowijJ  two  minute  yellow  specks  under  the 
capsule. 

Lungs. — In  the  right  caudal  lobe  there  was  a  smolL 
grey  tubercle.    Other  organs  and  glands  normal. 

Micro  SCO  pical  Exa  min  a  t  to  n . 

A  few  tubercle  bacilli  were  found  in  the  liver  and  lung. 
Numerous  tubercle  bacilli  in  the  spleen. 


GUINEA-PIG  1567. 

Fed  June  2nd,  1905,  with  TO  mg.  culture  of  Virus  B.  IX. 
Initial  Weight.— 250  grammes. 
Final  Weight.— 190  grammes. 
Loss  in  Weight.— (50  grammes.  '  j 

Died.— July  14th,  42  days  after  feeding. 

POST-MORTEM  EXAMINATION. 
Pharynx.  — Normal. 

Neck  Glands.— Suhm  mU\\  an  l  submaxillary  glands 
■enlarged  and  partly  caseous ;  each  cervical  gland  contained 
two  caseous  nodules,  the  largest  2  mm.  in  (Jiameter. 

Intestines.— A  Peyer's  patch,  two  inches  from  the 
pylorus,  contained  a  soft  caseous  patch  2  mm.  in  diameter. 

Some  of  the  lymphoid  patches  in  the  colon  sho'\\ec: 
irregular  caseous  foci. 

A  gland  near  the  pylorus,  the  size  of  a  pea,  wa-  tirni  ant! 
three-quarters  caseous. 

Mesenteric  Glands. — Two  in  the  pojterioi-  part  of 
rhesentery  were  enlarged  and  showed  the  greater  pait 
of  the  cortex  caseous  ;  the  others  were  not  obviously 
affected. 


Ileo-colic  Glands. — On  each  side  of  the  junction  of 
small  and  large  intestines  there  was  an  enlarged  and 
partly  caseous  gland. 

Colic  Glands. — Normal. 

Spleen. — -A  little  enlarged,  contained  numerous  irregular 
caseous  tubercles,  some  confluent. 

Liver. — Showed  fairly  numerous  yellowish  foci. 
Portal  and  Bronchial  Glands. — Extensively  caseous. 

Lungs. — Showed  patches  of  consohdation  but  n.) 
tubercles. 

Microscopical  Examination. 

No  tubercle  bacilli  found  in  liver.  A  few  in  the  nodule 
from  small  intestine. 
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GUINEA-PIG  1619. 

Fed  July  10th,  1905,  with  I'O  mg.  culture  of  Virus  B.  IX. 

Initial  Weight.— 400  grammes. 

Final  Weight.— 250  grammes. 

Loss  in  Weight.— 150  grammes. 

Died. — August  21st,  42  days  after  teeding. 


POSTMORTEM  EXAMNATION. 
Pharynx.  — Normal. 

Each  Submaxillary  Gland  contained  a  caseous  focus. 

Two  Glands  in  the  Posterior  Triangle  contained 
soft  caseous  nodules. 

SmaE  Intestine. — Tnere  was  a  pin-head-sized  caseous 
focus  under  the  mucous  membrane  near  the  pylorus  ; 
near  the  ileo-coecal  valve  there  was  another  large  caseous 
focus  ;  there  was  no  ulceration. 

Large  Intestine. — ^The  wall  of  the  coecum  showed  a 
caseous  nodule  not  ulcerated. 

Colon. — Normal. 

Pyloric  Gland  contained  a  small  tubercle. 

Mesenteric  Glands. — One  anterior  gland  contained 
two  opaque  foci.  Tne  cortex  of  the  posterior  one  was 
opaque,  yeiiow  and  caseous  ;  the  rest  were  normal. 

Each  ileo-colic  gland  contained  a  single  yellow  focus 
and  a  coUc  gland  two  caseous  foci. 

Spleen. — Enlarged  (If  by  J  by  |  inches)  contained 


irregular  caseo  necrotic  masses,  replacing  a  cons  derable 
part  of  its  substance. 

Liver  was  beset  with  irregular  bile  stained  patches 
of  necrosis. 

Portal  Gland. — Large  and  caseous  throughout.  Coeliao 
gland  partly  caseous. 

Lungs. — Right  cephaUc  and  middle  lobes  were  adherent 
to  each  other  and  to  a  mass  of  glands  around  the  bronchus- 
the  cephalic  lobe  was  wholly  caseous  and  softened  in 
the  centre.  The  middle  lobe  was  collapsed  and  airless  and 
contained  a  yellow  caseous  nodule  and  numerous  minute 
opaque  grey  tubercles ;  in  the  right  caudal  lobe  there 
were  two  small  areas  of  collapse  and  a  yellow  caseous 
mass  surrounding  the  bronchus  at  its  entrance  into  the 
lung.  The  left  lobes  were  crepitant  and  showed  a  moder- 
ate number  of  discrete  tubercles  with  opaque  centres. 

T'he  Bronchial  Glands  were  much  enlarged,  fused  together 
and  caseous  throughout. 

The  Inguinal,  Axillary  and  Lumbar  Glands  contained 
each  a  caseous  tubercle. 


GUINEA-PIG  1563. 

Fed  June  2nd,  1905,  with  I'O  mg.  culture  of  Virus  B.  IX. 
Initial  Weight— 310  grammes. 
Final  Weight.— 190  grammes. 
Loss  in  Weight— 120  grammes. 
Died.— July  15th,  43  days  after  feeding. 


POST-MORTEM  EXAMINATION. 
Pharynx. — -Normal. 

A  Mid-cermcal  Gland  on  each  side  contained  pin- 
head-sized  caseous  tubercles. 

Small  Intestine. — One  Peyer's  patch  showed  minute 
yellow  points  ;  there  wa?  no  ulceration. 

Mesenteric  Glands. — ^Three  were  enlarged  and  showed 
their  cortices  partly  caseous. 

0»€  Ileo-Colic  Gland  contained  a  soft  caseous  nodule 
and  minute  opaque  points  in  the  cortex. 


Spleen. — A  little  enlarged,  contained  fairly  numerous 
opaque  mihary  tubercles. 

The  Liver. — Showed  scattered  irregular  yellow  areas 
of  necrosis. 

The  Portal  Gland  showed  early  caseous  foci  in  the 
cortex. 

Kidney  and  Heart. — Normal. 

Lungs. — Contained  four  translucent  tubercles. 

Lurnbar  Glands. — Partly  caseous. 

The  Inguinal  and  Axillary  Glands  on  left  side  contained 
small  opaque  foci. 
Other  Lymphatic  Glands. — Normal. 


GUINEA  PIG  1565. 

Fed  June  2nd,  1905,  with  TO  mg.  culture  of  Virus  B.  IX. 
Initial  Weight.— 460  grammes. 
Final  Weight.— 300  grammes. 
Loss  in  Weight— 160  grammes. 
Died. — .July  19th,  47  days  after  feeding, 

POST-MORTEM  EXAMINATION.  Small  Irdestine.—k  Peyer's  patch  near  the  end  of  the 

P^rj/«x.— Normal.  i'eum  was  slightly  caseous. 

Submental,   Submaxillary  'and    Cervical  Glands  were        Large  Intestine.— In  a  lymphoid  patch  at  the  beginniag 

slightly  enlarged  and  contained  discrete  tubercles  ranging  of  the  colon  there  was  some  yellow  foci, 
in  size  from  a  millet  seed  to  a  wheat  grain.    ;  A  Duodenal  Gland  contained  a  minute  whitish  point. 
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Mesenteric  Glands. — Tlic  terminal  gland  was  enlarged 
and  showed  more  than  half  its  cortex  caseous  ;  the  rest 
were  normal. 

The  Ileo-Colic  Gland. — The  size  of  a  pea,  was  three- 
quarters  caseous.  The  ileo-coecal  gland  showed  caseous 
foci.    Colic  glands  normal. 

Spleen. — Slightly  enlarged,  was  beset  with  irregular 
millet  seed  sized  caseating  tubercles. 


The  Liver  contained  numerous  small  irregular  bile 
stained  areas  of  necrosis. 

The  Portal  Gland  was  enlarged  and  extensively 
caseated. 

The  L-m.js  contained  two  or  three  small  grey  tubercles. 

The  Left  Injainal  Gland  contained  a  small  caseous 
tubercle. 


GUINEA-PIG  1561. 

Fed  June  2nd,  1905,  with  I'O  \wx,.  culture  of  Virus  B.  IX. 

Initial  Weight.— 420  grammes. 

Pinal  Weight.— 300  grammes. 

Loss  in  Weight. — 120  grammes. 

Died. —  July  24th,  1905,  52  days  after  feeding. 


POST-xM  JRTEM  EXAMINATION. 
Pharynx.  — Normal. 

Right  Suhmaxillary  Gland. — Enlarged  and  caseous 
throughout. 

Lejt  Suhmaxillary  Glayid. — Contained  three  opaque  foci  ; 
the  cervical  glands  showed  small  caseous  areas  in  the 
■cortex. 

Small  Inte.sline. — Two  Peyer's  patches  were  caseous 
and  ulcerated  on  the  mucous  surface. 

Large  Intestine- — The  colon  at  its  junction  with  the 
ileum  showed  a  patch  the  size  almost  of  a  threepenny  piece, 
■containii>g  numerous  yellow  foci  without  ulceration. 

The  Mesenteric  Glands,  four  in  number,  and  the 
ileo-colic  glands  were  enlarged  and  their  substance  almost 
entirely  replaced  by  caseous  deposit  beginning  to  soften. 


Spleen. — -A  little  enlarged,  contained  twelve  caseating 
miliary  tubercles. 

Liver. — Showed  scattered  yellow  necrotic  foci. 
Kidneys.  — -Normal. 

Lungs. — Right  cephalic  lobe,  collapsed,  contained 
two  hard  fibrous  tubercles  ;  the  rest  of  the  lungs  showed 
patches  of  congestion  but  no  tubercles. 

Bronchial  Glands. — -Greatly  enlarged  and  caseous 
throughout. 

Ventral  Media.stinal  Glands. — -Partly  caseous. 

One  Lumbir  Gland  contained  an  opaque  point. 

Other  Lymphatic  Glands. — Normal. 

Microscopical  Examination. 
Lung. — -No  tubercle  bacilli. 


GUINEA  PIG  1620. 

Fed  on  .July  10th,  1905,  with  IM)  mg.  of  culture  of  Virus  B.  IX. 

Initial  Weight.— 330  grammes. 

Final  Weight.— 200  grammes. 

Loss  in  Weight.— 130  grammes. 

Died. — September  12th,  64  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

Small  Intestine. — Eighteen  inches  from  the  pylorus 
the  wall  of  intestine  showed  a  flat  caseous  nodule  5  mm. 
'sn  diameter  ;  the  nodule  was  softened  in  the  centre  and 
•showed  on  the  mucous  surface  two  or  three  small  ulcers. 

Three  Mesenteric  Glands,  and  tivo  Ileo-Colic  Glands, 
and  the  Left  Submental  Gland  were  large  and  firm  and 
q)ractically  caseous  throughout. 

The  Mid-cervical  Glands  contained  pin-head  sized 
caseous  tubercles. 

Spleen. — Three  times  the  normal,  was  closely  beset  with 
irregular  caseous  tubercles  confluent  around  the  margins. 

The  Liver  showed  several  pale  fibroid  areas  and  a 
number  of  irregular  canary  yellow  patches  of  necrosis. 


Portal  Gland. — Partly  caseous. 

Kidneys. — There  wei'e  four  miliary  caseous  tubercles  in 
the  right  and  two  in  the  left  kidney. 

The  Cadiac  and  Lumbir  Glinis  contained  each  a 
caseous  tubercle. 

The  Lungs  contained  numerous  discrete  miliary 
tubercles  with  caseous  centres  and  grey  margins  ;  the 
ventral  part  of  left  cephalic  lobe  was  firm  and  ccm- 
pletely  caseous. 

The  Bronchial  Glands  were  caseous  throughout  and 
partly  softened. 

The  Ventral  Mediastinal  Glands  were  partly  caseous. 
No  tuberculosis  elsewhere. 


RABBIT  301. 

Fed  on  June  2nd.  19:)5,  with  TO  mg.  of  culture  of  Virus  B.  IX. 
Died.— June  5th,  1905,  3  days  later. 


RABBIT  302. 

Fed  on  June  2nd,  1905.  with  TO  mg.  of  culture  of  Virus  B.  IX. 
Initial  Weight.— 1,770  grammes. 
Tinal  Weight.— 2,900  grammes. 
Gain  in  Weight.— 1,130  grammes. 

Xilled.— September  21st,  1905,  111  days  after  feeding. 


POST  MORTEM  EXAMINATION. 

Glands  of  Head  and  iVerfc.— Normal. 

Small  Intestine. — The  dilated  end  of  the  ileum  and 
the  vermiform  appendix  showed  several  follicles  filled 
■with  secretion ;  otherwise  the  intestines  were  quite 
normal. 

Mesenteric  Glands. — The  posterior  gland  contamed  a 
j  ollection  of  whitish  caseo-pus,  2  mm.  in  diameter. 
Lungs. — The  right  lung  showed  one  tubercle  1  '5  mm. 


in  diameter  with  a  caseous  centre  and  three  smaller 

grey  tubercles;  there  was  one  grey  tubercle  in  tb-C  left 
lung. 

Other  organs  and  glands  were  normal. 

Microscop  ical. 

Secretion  frorn  Foil ide.— No  T.  B. 
Mesenteric  Gland. — A  few  T.  B. 
Lung. — A  few  T.  B. 
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RABBIT  303. 

Fed  on  Ju-;e  2nd,  1905,  with  TO  mg.  of  culture  of  Virus  B.  IX. 

Initial  Weight,— 420  grammes. 

Final  Weight— 540  grammes. 

Gain  in  Weight. — 120  grammes. 

Killed.— July  20th,  1905,  48  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

Small  Intestine. — The  dilated  end  of  the  ileum  showed 
in  its  lymphoid  tissue  just  under  the  peritoneum  about 
thirty  caseous  foci ;   there  was  no  ulceration  internally. 

The  Appendix  was  swollen  at  its  extremity  for  about 
1 J  in.  and  showed  under  the  peritoneum  a  complete  thin 
layer  of  caseous  deposit ;  the  mucous  membrane  over 
it  was  not  ulcerated.  There  were  several  caseous  nodules 
in  the  coecum. 

The  Right  Submaxillary  Gland  was  partly  caseous  ;  the 
Right  Cervical  contained  an  irregular  caseous  patch. 

Mesenteric  Glands. — The  margins  of  five  were  caseous, 
about  half  the  cortex  being  affected  in  each  case. 

Lungs. — The  lungs  contained  thirteen  caseating  nodules 
ranging  in  size  frcm  a  pin's  head  to  a  small  pea. 


The  Bronchial  Glinds  were  small,  but  showed  caseous 
foci  in  the  cortex. 

The  Ventral  Mediastinal  Glands  contained  small  opaque 
tubercles. 

The  Spleen  showed  two  grey  tubercles  along  one  margin, 
projecting  slightly  under  the  capsule. 

Liver. — Normal.  Portal  gland,  small,  contained  one 
opaque  point. 

The  Right  Kidney  showed  one  small  grey  tubercle. 
Other  organs  and  glands  were  normal. 

Microscopical.  . 
Kidney. — T.B.  fairly  numerous. 
Spleen  (2  smears). — T.  B.  fairly  numerous. 


RABBIT  304. 

Fed  on  June  2nd,  1905,  with  TO  mg.  of  culture  of  Mrus  B.  IX. 


Initial  Weight.— 53)  grammes. 
Final  Weight.— 540  grammes. 
Gain  in  Weight.— 10  grammes. 
Killed.— August  22nd,  1905,  81  days  after. 
POST-MORTEM  EXAMINATION. 
Left  Tonsil. — Enlarged,  caseous  and  ulcerated. 
Right  Tonsil  and  Pharyngeal  Mucous  Membrane. — 
Normal. 

Small  Intestine. — A  little  beyond  the  middle  of  the 
intestine  there  was  an  irregular  ulcer,  about  8  mm.  in 
diameter,  with  raised  irregular  vuidermined  margins 
and  thick  caseous  base  ;  the  latter  projected  considerably 
from  the  serous  surface.  The  terminal  dilated  portion 
of  the  ileum  showed  in  the  lymphoid  tissue  just  under 
the  peritoneum  numerous  soft  caseous  nodules  the 
mucous  membrane  over  which  in  a  few  cases  was 
idcerated. 

The  Vermiform  Appendix  showed  numerous  similar 
nodules  ;  over  one  of  these  there  was  a  small  congested 
ulcer  in  the  mucous  membrane. 

The  Right  Suhmaxillary  {two)  and  the  Superior  Cervical 
Glands  were  enlarged  and  caseous  throughout.  The  left  pre- 
pectoral  and  left  axillary  glands  were  slightly  enlarged 
and  almost  completely  caseous. 


The  Mesenteric  Glands  were  slightly  enlarged  and 
showed  in  the  cortices  white  patches  and  foci  of  caseation  ; 
in  several  of  the  glands  the  caseous  areas  replaced  almost 
the  whole  of  the  cortex. 

The  Lungs  collapsed  badly  and  contained  large 
firm  caseous  masses,  irregular  in  outhne,  occupying 
about  half  the  whole  bulk  of  the  lung  ;  in  the  crepitant 
parts  of  the  lung  between  the  masses  there  were  scattered 
pinhead-sized  tubercles  with  opaque  centres. 

Bronchial  Glands. — Enlarged  and  partly  caseous. 

The  Spleen  contained  one  millet-seed-sized  caseou* 
tubercle. 

The  Liver  substance  showed  numerous  minute  grey 
foci.    Portal  gland  normal. 

The  Kidneys  showed  numerous  grey  tubercles  in  the- 
cortex  ;  the  majority  of  these  were  small  grey  and  trans- 
lucent, but  a  few  were  larger  and  caseous  in  the  centre. 

There  were  two  flattened  caseous  tubercles  on  the  costal 
pleura. 

.  Microscopical. 
A  few  T.B.  found  in  the  liver. 


Fed  on  July  10th,  1905,  with  1  mg.  of  culture  of  Vinj 
Initial  Weight.— 1,960  grammes. 
Final  Weight. — 2,320  grammes. 
Gain  in  Weight.— 360  grammes. 
Killed.— September  3rd,  1905,  55  days  later. 
PO&T-MORTEM  EXAMINATION. 

Synall  Intestine. — The  terminal  dilated  portion  of  the 
ileum  showed  in  the  lymphoid  tissue  just  under  the 
peritoneum  numerous  caseous  feci  ;  the  mucous  mem- 
brane showed  a  few  small  congested  ulcers.  There  were 
similar  foci  in  the  lymphoid  tissue  of  the  appendix. 
The  rest  of  the  intestine  was  normal. 

Mesenteric  Glarcds. — Three  small  glands  in  the  posterior 
part  of  the  mesentery  showed  kregular  patches  and 
f03i  of  caseation  in  the  cortices. 

Lungs. — The  right  middle  lobe  contained  a  large 
caseous  nodule,  1  cm.  in  diameter,  with  greyish  red 
margin ;   in  the  middle  of  the  right  caudal  lobe  there 
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was  a  somewhat  larger  similar  mass  ;  besides  these  the 
right  lung  contained  about  half-a-dozen  opaque  mihary 
tubercles.  In  the  left  lobes  there  were  six  or  seven 
opaque  miliary  tubercles  and  one  pea-sized  nodule  with 
a  grejash-red  margin. 

The  Right  Bronchial  Gland  was  enlarged,  indurated 
and  showed  irregular  caseous  patches.  The  left  bronchial 
was  unaffected. 

Other  organs  and  glands  were  normal. 

Microscopical. 
Numerous  T.  B.  were  found  in  one  of  the  caseous  foci 
from  the  ileum  and  a  few  in  one  from  the  appendix. 


627 


RABBIT  346. 

Ped  on  July  10th,  1905,  with  1  mg.  of  culture  of  Virus  B.  IX 

Initial  Weigh.t,— 1,800  grammes. 

Final  Weight.— 1,970  grammes. 

Gain  in  Weiglit— 170  grammes. 

Xilled.— November  8th,  1905,  121  days  later. 

POST-MORTEM  EXAMINATION. 
Orgar>3  and  glands  healthy. 
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FEEDING  EXPERIMENTS  WITH  VARIOUS  VIRUSES. 


The  animals  included  in  each  of  the  thi'ee  preceding 
series  of  feeding  experiments  were  given  tuberculous 
material  originating  from  the  same  bovine  virus.  Besides 
these  there  is  a  considerable  number  of  animals  fed  at 
difEerent  times  and  with  tuberculous  material,  milk  or 
culture,  from  different  viruses,  which  do  not  form  a 
uniform  series. 

These  have  been  collected  together  and  are  considered 
in  this  report. 

Some  of  the  animals  were  fed  with  the  object  of  studying 
the  effects  in  a  particular  species  of  the  ingestion  of  the 
bovine  tubercle  bacillus,  others  with  the  object  of  pro- 
ducing a  less  severe  form  of  tuberculosis  than  would  have 
resulted  from  any  of  the  other  methods  of  inoculation,  with 
a  view  to  prolonging  to  the  utmost  the  duration  of  residence 
of  a  culture  in  a  particular  animal  body. 

Many  of  the  latter  animals  are  the  second  or  even  the 
third  of  a  series  of  animals  through  which  a  virus  has  been 
passed.  The  full  details  of  these  experiments  will  be  found 
in  another  part  of  the  appendix  (see  modification  experi- 
ments) ;  they  are  briefly  referred  to  here  for  consideration 
of  the  anatomical  distribution  of  tuberculosis  in  feeding  ; 
only  those  experiments  are  included  in  which  the  cultures 
employed  retained  their  original  virulence  unchanged. 

ORANGS. 

A  young  orang,  fed  with  tuberculous  milk  of  Cow  44 
(Virus  B.  I.)  for  12  days,  died  of  acute  diarrhoea  16  days 
after  the  experiment  began.  There  was  no  sign  of  tuber- 
culosis in  the  body,  and  guinea-pigs  inoculated  with 
emulsions  made  from  the  mesenteric  glands,  liver  and 
spleen  remained  healthy. 

Another  young  orang,  fed  with  O'Ol  milligramme  of 
culture  from  Virus  B.  I.  (Oow  44)  died  in  6  days  of 
ulcerative  colitis.  The  organs  and  glands  were  free  from 
tuberculosis  and  guinea-pigs  inoculated  with  emulsions 
made  from  the  pharyngeal,  precardiac  and  mesenteric 
glands  remained  healthy. 

CHIMPANZEES. 

Seven  chimpanzees  have  been  fed  with  bovine  tuber- 
culous material,  two  with  tuberculous  milk  and  five  with 
culture  ;  in  two  of  the  latter  cases  the  culture  used  was 
derived  from  original  material  (Viruses  B.  IV.  and  B.  IX.)  ; 
in  the  other  three  the  cultures  were  obtained  from  chim- 
panzees {see  Modification  Experiments,  Vol.  III.). 

CHIMPANZEES   FED  WITH  TUBERCULOUS 
MILK. 

Chimpanzee  8  was  fed  on  October  28, 1904  with  107  c.c. 
of  the  milk  of  Cow  172  (Virus  B.  IV.),  estimated  to  contain 
10,000,030  tubercle  bacilli. 

She  remained  well  until  March  14, 1905,  when  she  con- 
tracted broncho -pneumonia  ;  she  died  7  days  later,  appar- 
ently from  heart  failure  ;  the  experiment  had  lasted  144 
days. 

On  post-morten  examination  there  were  several  tuber- 
culous ulcers  in  the  small  intestine,  nine  mesenteric  glands 
contained  gritty  fibro-caseous  nodules,  and  three  colic 
glands  were  caseous  ;  there  was  no  sign  of  tuberculosis 
elsewhere ;  a  guinea-pig,  however,  inoculated  with  an 
emulsion  from  the  spleen  died  of  tuberculosis. 

Chimpanzee  6  was  fed  for  a  week  with  milk  of  Cow  172, 
during  which  time  about  1,000  c.c.  were  drunk. 

The  animal  after  a  time  became  ill  and  gradually  lost 
weight ;  it  was  killed,  when  dying,  100  days  after  the 
experiment  began. 

There  were  very  numerous  tuberculous  ulcers  in  the 
small,  and  several  in  the  large  intestine.  All  the  glands 
attached  to  the  intestines  were  enlarged  and  caseous  ; 
there  were  a  few  caseous  tubercles  in  the  spleen  and  a 
moderate  number  of  grey  nodules,  showing  very  little 
caseation,  in  the  lungs. 

CHIMPANZEES   FED   WITH  CULTURE. 

Chimpanzee  2  was  fed  on  October  31,  1904,  with  1  mg. 
of  culture,derived  from  the  original  material  of  Virus  B.  IV. 

The  animal  remained  well  until  December  15,  1904,  and 
then  became  quieter  and  began  to  lose  flesh  ;  he  died  on 
December  26,  1904,  56  days  after  the  experiment  began. 


The  post-mortem  examination  showed  numerous  ulcers 
in  the  small  intestine  ;  enlargement  and  caseation  of  the 
mesenteric  and  colic  glands  ;  caseous  foci  in  the  bronchia! 
glands  and  a  few  tubercles  in  the  spleen  and  lungs. 

Chimpanzee  14  was  fed  on  September  11, 1905, with  about 
1  ■  1  mg.  of  culture  derived  from  the  original  material  of 
Virus  B.  IX.  Illness  very  quickly  supervened  and  he 
died  of  acute  tuberculosis  63  days  after  the  experiment 
began. 

The  abdominal  organs  were  matted  together,  and  there- 
was  very  extensive  ulceration  of  the  mucous  membrane 
of  the  intestines  ;  the  cervical  glands  and  all  the  glands 
attached  to  the  intestine  were  enlarged  and  caseating ;  the 
spleen  was  enlarged  and  contained  sparsely  scattered 
caseous  tubercles  ;  the  kidneys  and  lungs  contained  dis- 
crete tubercles  and  there  were  doubtful  points  (?  early- 
tubercles)  in  the  substance  of  the  liver. 

The  tuberculosis  in  this  case,  as  in  Chimpanzee  2,  was 
most  severe  in  the  intestines  and  attached  glands. 

Chimpanzee  10  was  fed  on  July  16,  1905,  with  0"1  mg. 
of  culture  obtained  from  a  colic  gland  of  Chimpanzee  8- 
and  died  on  November  6,  1905,  113  days  after. 

The  post-mortem  examination  showed  general  pro- 
gressive tuberculosis  with  extensive  tuberculous  ulceration 
of  the  intestinal  mucous  membrane  and  great  enlargement 
and  caseation  of  the  mesenteric  glands. 

Chimpanzee  16  was  fed  with  0  •  01  mg.  of  culture  obtained 
from  Chimpanzee  10  ;  it  died  in  91  days  of  general  tuber- 
culosis, the  mesenteric  and  retroperitoneal  glands  being" 
much  enlarged  and  extensively  caseated. 

Chimpanzee  18  fed  on  February  12,  1906,  with  O-OI 
mg.  of  culture  obtained  from  Chimpanzee  14,  died  in  116- 
days  of  very  severe  generalised  tuberculosis.  The  left 
tonsil  and  the  intestines  were  ulcerated  ;  all  the  glands 
on  the  left  side  of  the  neck  were  enlarged  and  caseous,, 
and  formed  a  very  large  prominent  mass  ;  on  the  right 
side  only  the  superior  cervical  glands  were  cas'^ous  ;  the 
mesenteric  and  several  of  the  colic  glands  were  much 
enlarged  and  advanced  in  caseation  ;  there  was  a  very- 
intense  tuberculous  peritonitis,  the  parietal  and  visceral 
peritoneum  being  covered  with  tubercles,  which  in  several 
places  had  fused  together  to  form  irregular  caseating 
masses  ;  the  liver  and  spleen,  and  in  several  places  the 
large  intestine,  were  closely  adherent  to  the  wall  of  the 
abdomen  ;  the  lungs  and  liver  contained  scattered  caseous 
nodules ;  the  spleen  was  enlarged  and  showed  numerous 
soft  nodules  in  the  pulp  ;  the  kidnej's  contained  a  few 
tubercles. 

These  experiments  with  chimpanzees  show  that  the 
bovine  tubercle  bacillus  can,  when  introduced  into  the 
alimentary  tract,  even  in  small  dose,  very  readily  set  up- 
tuberculosis  in  the  anthropoid  ape. 

In  five  of  the  animals  the  disease  produced  was^ 
generalised,  and  progressive,  and  led  to  a  fatal  result  in 
periods  varying  from  56  to  113  days. 

In  Chimpanzee  8  the  tuberculous  process  in  144  days^ 
had  not  extended  beyond,  and  appeared  to  be  arrested 
in,  the  mesenteric  and  colic  glands. 

With  this  exception,  chimpanzees  have  shown  them- 
selves to  be  as  susceptible  to  tuberculosis  as  baboons  and 
rhesus  monkeys. 

EHESUS  MONKEYS. 

Fourteen  rhesus  monkeys  are  considered  ;  five  were  fed.' 
with  tuberculous  milk  and  nine  with  culture. 

MONKEYS  FED  WITH  MILK. 

Monkey  62,  a  very  young  animal  {see  page  651),  was  fed 
with  milk  from  the  inoculated  quarters  of  Cow  74  for 
66  days,  drinking  during  this  time  altogether  about  9,785 
cubic  centimetres. 

The  milk  was  normal  in  general  appearance  and  did  not 
contain  many  tubercle  bacilli,  a  few  only  being  found 
after  centrifugalisation. 

The  monkey  remained  well  for  several  weeks  and  then 
began  to  exhibit  signs  of  pulmonary  distress  ;  it  was 
killed  when  ill,  71  days  after  the  experiment  began. 

At  the  post-mortem  examination  two  of  the  lobes  of 
the  right  lung  were  found  consolidated  and  caseating,  and 
there  were  some  large  caseous  areas  in  the  rest  of  the  lung  : 
the  bronchial  and  mediastinal  glands  were  enlarged  andl 
caseous  ;  the  spleen  contained  numerous  caseous  nodules, 
6  to  8  mm.  in  diameter  ;  the  liver  and  both  kidneys 
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contained  a  number  of  small  tubercles,  and  there  were  a  few 
small  tubercles  on  the  parietal  pleura;  the  mucous  mem- 
brane of  the  alimentary  tract  and  the  glands  in  connection 
with  it  (excejJt  one  rectal  gland,  which  contained  a  caseous 
focus)  showed  no  sign  of  tuberculosis. 

Monkey  70,  also  a  a  oung  animal,  was  fed  for  3  days 
with  milk  of  Cow  74,  at  a  later  date  than  Monkey  62, 
receiving  altogether  about  -40  cubic  centimetres.  The 
cow  during  this  time  was  very  ill,  and  gave  only  a  very 
small  quantity  of  milk,  which  was,  however,  extremely 
rich  in  tubercle  bacilli. 

The  monkey  was  killed,  wlien  ill,  24  days  after  the  ex- 
periment began  and  showed  acute  tuberculosis  of  the 
lungs  (closely  set  miliary  tubercles  beginning  to  caseate), 
enlargement  and  early  caseation  of  the  bronchial  and 
mediastinal  glands  and  of  the  mesenteric  and  colic  glands  ; 
two  submaxillary  glands  contained  minute  foci  ;  the  spleen, 
liver  and  kidneys  were  normal  to  the  naked  eye,  and  there 
was  no  evidence  of  tuberculosis  in  the  mucous  membrane 
of  the  alimentary  tract. 

Monkey  72,  an  adult  female,  was  fed  with  a  very  small 
quantity  of  milk  withdra\\-n  from  the  udder  of  Cow  74 
after  her  death  ;  the  monkey  died  as  the  result  of  an 
accident  19  days  after  the  experiment  began  and  no 
tuberculous  lesions  were  found ;  guinea-pigs,  howevei', 
inoculated  from  the  submaxillary  and  mesenteric  glands 
became  tuberculous. 

Two  adult  rhesus  monkeys,  Xos.  64  and  66,  A^  ere  fed  with 
milk  of  Cow  68  for  33  daj's  ;  both  were  killed  87  days 
after  the  experiment  began  and  showed  generalised 
tuberculosis. 

In  one,  No.  66.  infection  appeared  to  have  spread  from 
the  coecum,  in  which  there  were  some  tuberculous  ulcers  ; 
the  adjacent  colic  glands  were  enlarged  and  caseous,  and 
there  were  sparsely  scattered  caseous  nodules  in  the  lungs, 
liver  and  spleen. 

In  the  other  there  were  some  ulcers  in  the  coecum, 
apparently  of  old  standing  (probably  dysenteric),  and 
no  disease  of  the  glands  in  connection  with  the  alimentary 
tract ;  the  liver,  spleen  and  lungs  contained  numerous 
caseous  nodules  ;  the  right  lung  contained  besides  a 
caseous  mass  2'5  cm.  in  diameter  •  the  dorsal  and  ventral 
mediastinal  glands  were  very  large  and  extensively  caseous; 
the  right  bronchial  gland  contained  some  small  tubercles 
and  each  kidney  contained  one  tubercle  ;  there  were  numer- 
ous caseous  nodules  in  the  omentum  and  on  the  mesentery 
and  meso  colon.  It  was  not  certain  in  this  case  that  the 
tuberculosis  was  set  up  by  the  bacilli  administered  ;  the 
caseous  mass  in  the  lungs  seemed  to  be  too  old  to  have 
been  jfroduced  during  the  period  covered  by  the  experi- 
ment, and  moreover,  other  lesions  were  much  more  ad- 
vanced than  those  in  the  companion  monkey  ;  this  case 
must  therefore  be  excluded  from  further  consideration. 

MONKEYS  FED  WITH  CULTURE. 

Monkey  74  was  fed  six  times  with  culture  derived  from 
Cow  68  (Virus  B.  III.)  and  died  40  days  after  the  experi- 
ment began.  The  small  intestine  showed  extensive  early 
tuberculosis,  the  ileo-colic  glands  were  enlarged  and 
caseous,  and  there  were  caseous  foci  in  the  mesenteric, 
colic,  submaxillary,  pharATigeal,  cervical  and  thoracic 
glands  ;  the  lungs  contained  about  a  dozen  caseous 
nodules  ;  the  liver  and  one  kidney  each  contained  a  small 
tubercle  and  there  were  three  caseous  tubercles  in  the 
spleen. 

Monkey  104  was  fed  with  UO  mg.  of  culture  derived 
from  the  original  material  of  Virus  B.  IV.;  it  died  13  days 
later  and  showed  no  sign  of  tuberculosis. 

A  series  of  four  rhesus  monkeys  was  fed  with  culture 
obtained  from  the  supramammary  lymphatic  gland  of 
Cow  44  (Virus  B.I.)  ;  they  were  fed  at  the  same  time 
as  Orang  8,  with  the  oliject  of  comparing  the  relative 
susceptibility  of  these  two  species  of  animals. 

Two  of  the  monkeys  received  the  same  dose  as  the 
orang,  i.e.,  0-01  rag.  ;  the  other  two  were  given  much 
smaller  doses,  O-QOOl  and  0-00001  mg.  respectively. 

The  primary  object  of  the  experiments  was  unfulfilled 
cnving  to  the  orang  dying  soon  after  it  was  fed. 

The  series  is,  however,  of  interest  as  showing  the  varia- 
tions in  the  distribution  of  tuberculosis  after  feeding. 

Monkey  78,  dose  0-01  mg.,  was  killed  in  71  days  and 
sliowed  tuberculous  ulcers  in  the  small  intestine,  great 
enlargement,  caseation  and  softening  of  the  mesenteric 
glands,  and  caseous  nodules  in  all  the  organs  and  many 
of  the  glands  ;  there  were  also  numerous  caseous  nodules 
in  the  omentum. 


Monkey  76,  dose  O'OI  mg.  was  killed  when  dying. 
228  days  after  the  experiment  began  ;  the  post-mortem 
examination  showed  some  small  ulcers  in  the  small  intes- 
tine, caseation  and  softening  of  the  pharyngeal  and 
mesenteric  glands,  and  widespread  generalised  tuber- 
culosis; the  lungs  were  very  severely  affected,  and  the 
bronchial  glands  were  larger  and  more  extensively  caseous 
than  the  mesenteric  or  pharyngeal. 

In  Jlonkcys  80  and  82,  killed  in  165  and  176  days 
respectively,  the  distribution  of  the  disease  was  practically 
identical  ;  in  neither  was  there  any  sign  of  tuberculosis 
in  the  alimentary  tract  or  abdominal  lymphatic  glands 
(in  Monkey  82  a  pharyngeal  gland  was  caseous),  but  in 
both  extensive  tuberculosis  of  the  lungs  and  thoracic 
glands. 

Two  monkevs  were  fed  with  culture  oljtained  from 
Monkey  116  (Virus  B.  IX.)  (see  Modification  Experiments, 
Vol.   III.),  one  receiving  O')!  mg.,  the  oth  r  O-QOOl  mg. 

The  first.  No.  130,  died  in  86  days,  and  showed  consolida- 
tion and  caseation  of  the  right  middle  lobes  and  discrete 
caseous  nodules  in  the  I'est  of  the  lung,  caseation  of 
the  bronchial  glands,  numerous  3'ellow  nodides  in  the 
spleen,  and  a  few  tubercles  in  the  liver  and  kidneys ; 
there  was  no  disease  of  the  alimentary  tract,  and  all  the 
glands  in  connection  with  it  were  normal,  except  one 
ileo-colic  gland,  which  contained  a  small  tubercle.  The 
second  animal.  No.  132,  died  in  134  days;  in  this  case 
also  there  was  no  tuberculosis  of  the  mucous  membrane, 
of  the  alimentary  tract  or  of  the  glands  attached  to  it 
(except  one  mesenteric  and  one  gastric  gland),  but  exten- 
sive tuberculosis  of  the  lungs  and  thoracic  glands  ;  one  lobe 
of  the  lung  was  solid  throughout  and  advanced  in  caseation, 
the  others  contained  caseous  masses  or  discrete  tubercles  : 
the  bronchial  glands  were  enlarged  and  caseous,  and 
the  spleen  and  liver  contained  caseous  nodules. 

Two  monkeys  were  fed  with  culture  obtained  from 
Baboon  68  (Virus  B.  IX.)  (see  Modification  Experiments. 
Vol.  III.),  one  receiving  O'OI  mg.,  the  other  O'OOOl  mg. 

The  one  fed  with  O'OI  mg.  No.  126,  died  in  120  days, 
and  showed  two  tuberculous  ulcers  in  the  small  intestine, 
great  enlargement,  caseation  and  softening  of  the  mesen- 
teric glands,  numerous  yellow  caseous  nodules  in  the 
lungs  and  spleen,  and  a  few  in  the  liver  and  kidneys  ; 
the  bronchial  and  lumbar  glands  were  enlarged  and 
caseous :  there  was  a  caseous  nodule  in  one  suprarenal, 
and  one  on  the  internal  surface  of  the  dura  mater.  IJhe 
other  monkey  was  killed  after  169  days  and  found  to  be 
perfectly  health}'. 

Consid  ration  of  Results. — In  five  of  the  exj^eriment* 
detailed  above  the  disease  appeared  to  have  originated 
in  the  thorax,  the  type  of  disease  presented  being  that 
of  an  inhalation  tuberculosis. 

In  the  others,  excluding  Monkey  64,  the  distribution 
of  tlie  disease  was  such  that  there  could  be  little  doubt 
that  the  tuberculosis  was  caused  by  the  bacilli  ingested  ; 
tliere  were  lesions  at  the  sites  of  entry  in  the  small  intes- 
tines (except  in  Monkey  70),  and  tuberculosis  of  the 
mesenteric  glands,  and  nothing  in  the  organs  to  suggest 
the  existence  of  tuberculosis  prior  to  the  experiment, 
iloreover,  from  several  of  the  animals  cultures  have  been 
isolated  which  showed  characters  on  the  differential  media 
IJeculiar  to  those  of  the  particular  virus  used. 

In  the  first  five  cases  it  was  not  at  first  so  clear  that  the 
bacilli  introduced  had  set  up  the  disease. 

Rhesus  monkeys  are  very  liable  to  contract  tuber- 
culosis naturally,  and  since  in  the  naturally  infected 
animal  the  disease  usually  makes  its  appearance  in  the 
thorax,  the  possibility  of  this  mode  of  infection  in  these 
cases  must  be  taken  into  consideration. 

The  tuberculin  test  in  the  early  part  of  the  work  was 
not  found  to  give  satisfactory  results,  no  reaction  at  all 
being  ol)tained,  even  when  the  monkey  was  known  to  be 
tuberculous,  and  was  for  some  time  practically  abandoned, 
reliance  being  placed  on  general  appearances  for  the 
elimination  of  unsound  animals  ;  better  success  has  since 
been  obtained  by  using  larger  doses  of  tuberculin,  and 
making  earlier  and  more  frenuent  observations  on  the 
temperature. 

Monkeys  80  and  82  were  not  tested  before  experiment. 
Monkey  80  was  a  strong,  active,  well-nourished  male,, 
healthy  ajjparently  in  every  respect.  3Ionkey  82  was 
not  in  such  good  condition  ;  there  were  no  obvious  signs 
of  ill-health,  but  she  was  not  so  active  as  the  other,  and 
her  coat  was  a  little  rough  ;  these  appearances  have,, 
however,  been  observed  in  other  adult  female  rhesua 


monkeys,  and  have  been  found  to  be  not  inconsistent 
with  perfect  health. 

Monkeys  62,  130,  and  132  were  tested  with  tuberculin 
and  did  not  react ;  they  were  all  healthy  looking  aaimals 
a:id  had  good  appetites. 

Monkey  62  was  a  young  animal  and  was  born  at  sea  ; 
he  was  suckled  by  his  mother  until  her  death,  and  was 
then  brought  up  on  sterilized  food ;  a  pos!;-mort?ra 
examination  was  made  on  the  mother  and  she  was  found 
to  be  free  from  tuberculosis.  Two  other  rhesus 
monkeys,.  Nos.  68  and  70,  were  born  at  sea  at  about  the 
same  time  as  Monkey  62,  and  were  kept  undsr  identical 
conditions.  Monkey  68  was  used  as  a  control  and  was 
perfectly  healthy  when  killed. 

From  the  tuberculous  lesions  of  four  of  the  five  animals 
under  consideration  cultures  were  isolated  direct ;  these 
exhibited  characters  on  the  differential  media  identical  with 
those  of  the  respective  viruses  used  ;  two  of  the  cultures 
have  been  tested  on  rabbits  with  the  production  in  all 
cases  of  fatal  general  tuberculosis.  A  culture  was 
also  isolated  from  Monkey  62,  but  was  lost  before  being 
tested  on  the  differential  media  ,  two  calves,  however, 
inoculated  with  an  emulsion  made  from  the  tuberculous 
organs  died  of  general  tuberculosis,  and  cultures  obtained 
from  these  had  the  cultural  characters  of  the  virus  used. 

In  these  five  cases,  therefore,  there  was  no  reason  to  think 
that  the  tuberculosis  was  not  experimentally  induced. 

There  remains  to  be  considered  the  mode  of  infection. 

Four  of  the  monkeys  were  fed  by  means  of  a  pipette,  the 
culture  suspension  being  allowed  to  trickle  slowly  on  to 
their  tongues  ;  the  fluid  appeared  to  be  swallowed  in  a 
natural  manner  and  there  was  no  choking,  yet  there  can  be 
little  doubt  that  in  all  these  cases  some  of  the  material 
gained  direct  access  to  the  lung  alveoli  by  way  of  the 
bronchial  tubes. 

Monkey  62  drank  the  milk  out  of  a  trough,  and 
in  this  case  also,  as  will  be  seen  from  the  history 
of  the  monkey's  habits  and  its  manner  of  drinking,  there 
is  the  possibility  that  the  bacilli  were  insufflated  or  inhaled. 

It  is  very  highly  improbable  that  in  rhesus  monkeys 
tubercle  bacilli  can  pass  through  the  mucous  membrane 
of  the  alimentary  tract  and  attached  glands  in  such  num- 
bers as  to  produce  the  acute  tuberculous  pneumonia  found 
in  this  animal  and  leave  no  trace  of  their  passage. 

Bacilli  can  undoubtedly  pass  through  the  alimentary 
mucous  membrane  and  infect  the  lungs  directly,  as  was 
shown  in  the  series  of  monkeys  included  in  the  third 
special  feeding  experiment,  but  in  these  cases  the  lesions 
in  the  lungs  were  few  and  discrete,  and  the  intestines  and 
mesenteric  glands  were  tuberculous  in  every  instance. 

BABOONS. 

Fourteen  baboons  have  been  fed,  four  with  tuberculous 
milk  and  ten  with  culture. 

BABOONS  FED  WITH  TUBERCULOUS  MILK. 

This  series  comprises  two  adult  and  two  young  baboons  ; 
the  adult  baboons  and  one  of  the  young  ones  were  of  the 
South  African  variety  (Papio  porcariu.s) ;  the  other  young 
one  came  from  East  Africa. 

The  baboons  had  lived  for  some  time  in  the  same  house 
as  some  other  baboons  which  had  been  found  to  be  suffering 
from  tuberculosis  naturally  acquired  ;  instead  of  destroying 
them  on  that  account  it  was  decided  to  use  them  for  ex- 
periment, provided  they  successfully  passed  the  tuberculin 
test. 

Three  of  the  baboons  were  tested  twice,  the  second  test 
taking  place  six  weeks  after  the  first ;  the  fourth  baboon, 
an  adult,  was  tested  once  only. 

In  one  of  the  young  baboons,  No.  30,  the  first  inoculation 
of  tubercuhn  was  followed  by  a  rise  of  temperature  of 
0"8°C.  ;  there  was  no  constitutional  disturbance  and  the 
second  test  with  twice  the  dose  of  tuberculin  was  negative. 
Viewed  in  the  light  of  the  result  of  the  post-mortem  ex- 
amination on  this  animal  there  can  be  no  doubt  that  the 
rise  of  temperature  though  slight  was  due  to  the  presence 
of  tuberculous  lesions.  The  baboon  died  30  days  after 
the  experiment  began  and  showed  chronic  lesions  of 
tuberculosis  in  the  thoracic  cavity. 

In  the  other  three  baboons  the  tests  were  completely 
negative  and  when  examined  on  the  termination  of  the 
experiments  there  was  nothing  in  the  appearance  or  the 
dihti'ibution  of  the  lesions  to  suggest  that  the  tuberculosis 
was  not  induced  experimentally. 


Each  of  the  baboons  was  fed  for  25  days  with  milk  of 
Cow  172,  receiving  during  this  time  about  2,000  c.c. 

One  of  the  adult  animals  was  killed  when  ill,  85  days 
after  the  experiment  began  ;  the  other  died  in  90  days  ; 
both  showed  tuberculosis  of  the  tonsils,  stomach  and 
intestines,  enlargement  and  caseation  of  the  glands  in 
connection  with  the  alimentary  tract  and  generalised 
tuberculosis  of  a  very  severe  type.  The  young  baboon 
died  80  days  after  the  experiment  began ;  there  was 
extensive  tuberculosis  of  the  intestines,  pharyngeal, 
mesenteric  and  colic  glands,  and  tuberculosis  of  all  the 
organs  ;  the  latter  were  distinctly  less  severely  affected 
than  in  the  adult  animals. 

The  chief  object  of  this  feeding  experiment  was  to 
compare  the  relative  susceptibilities  of  the  young  and 
adult.  In  the  first  series  of  feeding  experiments  age  in 
this  species  did  not  appear  to  have  any  influence  in  modify- 
ing the  extent  or  the  severity  of  the  disease,  the  adult 
animals  being,  if  anything,  more  severely  affected  than 
the  young. 

In  this  series  also  the  disease  in  the  adult  baboons 
was  of  slightly  greater  S3verity  than  in  the  young  one. 

BABOONS  FED  WITH  CULTURE. 

Two  East  African  baboons,  a  young  one  and  an  adult, 
were  fed  with  culture  from  Virus  B.I.,  each  animal 
receiving  5  mg. 

The  young  baboon  died  in  28  days,  and  showed  shght 
tuberculosis  of  the  intestines,  early  caseation  of  the 
mesenteric  and  neck  glands,  and  a  few  tubercles  in  the 
spleen,  lungs,  and  bronchial  glands  and  on  the  omentum. 
The  adult  was  killed  in  29  days  ;  there  was  slight  tubercu- 
losis of  a  pharyngeal  gland,  the  liver,  kidneys  and  omentum, 
and  extensive  tuberculosis  of  the  lungs  and  bronchial 
glands  ;  there  was  no  disease  of  the  ahmentary  mucous 
membrane.  The  tuberculoais  in  this  animal  was  un- 
doubtedly acquired  naturally ;  a  bacillus  was  isolated 
from  the  lungs  which  had  the  characters  of  a  Group  II. 
organism. 

Two  other  baboons,  one  yotmg  and  one  adult,  were  fed 
witli  culture  from  Virus  B.IV.,  each  animal  receiving  1  mg. 

The  young  one  died  in  74  days,  and  showed  ulceration 
of  the  tonsils  and  intestines,  caseation  of  the  adjoining 
glands  and  m.'liary  tuberculosis  of  all  the  organs. 

The  adult  animal  was  killed  in  77  days,  to  compare 
the  extent  and  severity  of  the  disease  in  the  two  cases  ; 
the  post-mortem  examination  showed  the  right  middle 
lobe  of  the  lung  consolidated  and  in  a  state  of  caseous 
pneumoaia,  and  case'ation  of  the  nearest  bronchial  glands  ; 
there  was  no  tuberculosis  elsewhere. 

The  tuberculin  test  before  experiment  was  negative  and 
a  culture  isolated  from  the  lungs  was  identical  with  the 
culture  inocul?-ted. 

The  animal  was  fed  by  means  of  a  pipette  and  it  is 
possible  that  in  this  case,  as  in  those  of  the  rhesus  monkeys, 
mentioned  above,  some  or  all  of  the  culture  suspension 
(1  cubic  c -ntimetre)  was  drawn  into  the  lung  alveoli  at 
the  time  of  feeding. 

Five  baboons  have  been  fed  with  culture  obtained  from 
baboons  or  monkeys  which  had  been  fed  with  bovine 
tuberculous    material    {see    Modification  Experiments). 

The  dose  in  each  case  was  0'  1  mg. 

One  adult  baboon  died  of  cysticercosis  in  46  days  and 
showed  tuberculosis  of  one  pharyngeal  gland  only. 

Another  baboon,  a  young  animal,  died  in  25  days,  and 
only  one  minute  yellow  focus,  containing  tubercle  bacilli, 
was  found  in  one  of  the  Peyer's  patches  in  the  small 
intestine.  The  other  three  baboons,  Nos.  64,  66,  and  62, 
all  adults,  died  in  101,  133  and  136  days  respectively,  of 
very  severe  generalised  tuberculosis. 

The  experiments  show  that  tuberculosis  is  very  readily 
set  up  in  baboons  by  feeding  ;  in  every  animal,  excluding 
those  which  died  prematurely,  the  tuberculosis  was 
generalised  and  progressive  and  ended  fatally. 

The  experiments  show  further  that  individuals  of  this 
species  do  not  become  more  resistant  to  tuberculosis 
as  they  grow  older. 

CALVES. 

Six  calves  were  suckled  for  periods  varying  from  33 
to  190  days  by  cows  which  had  been  artificially  infected 
in  the  udder  with  tuberculosis.  The  calves  in  four  c.-^ses 
began  to  feed  the  day  after,  and  in  t<vo,  7  and  18  diys 
after  the  cows  were  inoculatei 
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Calf  38  was  suckled  by  its  mother  Cow  40,  trom  the 
day  following  her  inoculation  until  her  death,  a  period 
of  74  days,  and  was  killed  74  days  after  the  experiment 
began  ;  the  calf  was  five  months  old  at  the  beginning 
of  the  experiment. 

Milk  from  the  inoculated  quarters  of  Cow  40,  during 
the  whole  of  this  period  was  being  withdrawn  to  feed 
Pigs  6  and  8  before  the  calf  was  allowed  to  suck  ;  the 
milk  in  the  uninoculated  quarters  was  left  for  the  calf  ; 
in  the  intervals  between  its  meals  the  calf  was  tied  up 
apart  from  its  mother.  The  milk  from  the  uninoculated 
quarters,  tested  on  guinea-pigs  on  five  different  occa- 
sions, the  last  being  on  December  2,  never  produced 
tuberculosis  in  these  animals.  The  calf  must  therefore 
have  obtained  an  extremely  small  c/aantity  of  tubercu- 
lous milk.  The  post-mortem  examination  showed  slight 
tuberculosis  limited  to  the  intestines  and  mesenteric 
glands. 

Calf  86  was  suckled  by  its  foster-mother,  Cow  74,  for 
190  days  and  was  killed  190  days  after  the  experiment 
began.  The  milk  of  the  cow  during  this  time  was  quite 
normal  in  general  appearance  and  tubercle  bacilli  were 
not  very  numerous  in  it. 

On  post-mortem  examination  one  tuberculous  ulcer 
and  two  submucous  nodules  were  found  in  the  small 
intestine  ;  one  mesenteric  gland  was  jsartly  caseo-cal- 
careous  and  two  contained  each  a  small  caseo-calcareous 
tubercle;  two  ileo-colic  glands,  one  gastric  and  one 
coecal  gland  were  caseo-calcareous  throughout ;  the 
liver  contained  two  small  caseo-calcareous  nodules  ; 
other  organs  and  glands  were  normal. 

Calf  20  was  suckled  by  its  foster-mother,  Cow  18,  for 
.34  days,  that  is  from  the  day  following  her  inoculation 
to  the  day  of  her  death. 

During  the  first  20  days  the  calf  received  all  the  milk 
from  the  four  quarters,  but  during  the  remaining  period 
most  of  the  milk  was  used  to  feed  Pigs  2  and  4,  and  for 
9  days  Calf  50  also. 

The  amount  of  t  iberculous  milk  obtained  by  Calf  20 
during  the  last  14  of  the  34  days  it  was  sucking  was  prob- 
ably very  small. 

The  post-mortem  examination  showed  four  or  five 
of  the  Peyer's  patches,  two  or  three  feet  above  the  ileo- 
coecal  valve,  thickened  with  little  yellowish  white  nodular 
deposits  beneath  the  mucous  membrane.  The  latter 
was  quite  intact  over  them,  but  a  slight  puckering  sug- 
gested the  previous  existence  of  some  ulceration.  On 
the  serous  surface  of  these  patches  were  groups  of  rather 
prominent  yellow  tubercles  as  large  as  mustard-seeds. 
In  the  upper  part  of  the  duodenum  also  were  a  few 
hard  yellowish  spots  beneath  the  mucous  membrane. 
All  the  mesenteric  glands  contained  yellow  calcareous 
and  softened  patches  and  some  were  almost  entirely 
calcareous  and  caseous.  In  the  liver  one  spherical  hard 
tubei'cle  as  large  as  a  mustard  seed  was  seen.  On  the 
surface  of  the  right  cephalic  lobe  of  the  lung  were  little 
pedunculated  or  sessile  masses,  and  on  the  contiguous 
2^art  of  the  costal  pleura  was  a  flattened  raised  growth 
of  yellowish  tissue.  There  were  no  lesions  anywhere  else. 
Guinea-pigs  inoculated  from  the  bronchial  gland  and 
spleen  did  not  develop  tuberculosis. 

Calf  116  was  suckled  by  its  mother,  Cow  68,  for  47  days  ; 
for  the  first  eleven  days  the  calf  took  all  the  milk  from  the 
inoculated  quarters,  but  for  the  remaining  36  days  it  got 
onl}'  that  which  was  secreted  dui-ing  the  day,  all  the 
morning  milk  from  the  infected  quarters  being  used  to 
feed  Monkeys  64  and  66.  The  calf  was  killed  92  days 
after  tlie  experiment  began  and  calcareo-easeous  nodules 
were  found  in  the  intestines  and  mesenteric  glands  and 
one  tubercle  in  the  lung  and  one  in  the  spleen. 

Calf  22  was  suckled  by  its  mother.  Cow  4,  for  34  days  ; 
it  was  three  months  old  when  the  experiment  began  ; 
during  the  last  six  of  the  34  days  the  milk  of  Cow  4  was 
used  to  feed  pigs  as  well.  The  calf  became  thin  and  for 
some  weeks  suffered  from  fever  ;  its  health  then  began  to 
improve  ;  it  gained  in  weight  and  eventually  grew  into  a 
very  fine  bull.  It  was  killed  363  daj's  after  the  experiment 
began. 

On  post-mortem  examination  caseo-calcareous  nodules 
were  found  in  all  the  Peyer's  patches,  some  of  those  in  the 
ileum  being  ulcerated  ;  there  was  a  caseating  nodule  on 
tlie  palate,  caseous  nodules  in  the  submaxillary  and 
pharvngeal  glands,  encapsuled  caseo-calcareous  nodules, 
in.  in  diameter,  in  the  mesenteric  glands  and  two 


nodules  on  the  surface  of  the  liver  ;  the  portal  and  thoracic 
glands  were  slightly  affected  ;  all  other  organs  and  glands 
were  normal,  except  the  right  prescapular,  which  co:itained 
a  few  tubercles. 

Calf  50  was  suckled  by  its  mother.  Cow  500,  for  31  days, 
and  by  its  foster-mother,  Cow  18,  for  10  days  ;  the  milk  of 
Cow  500  during  the  last  11  of  the  31  days  and  that  of  Cow 
18  during  the  whole  of  the  10  days  was  being  used  to  feed 
other  animals.  The  calf  got  progressively  thinner  and 
suffered  from  continued  fever  ;  it  was  killed  when  thin 
and  emaciated  151  days  after  the  experiment  began. 

The  post-mortem  examination  showed  extensive  tuber- 
culosis of  the  digestive  tract.  The  small  intestine  was 
riddled  with  ulcers,  which  in  places  were  more  or  less 
confluent  for  several  inches  together.  On  the  peritoneal 
surfaces  of  some  of  the  intestinal  ulcers  were  little 
pedunculated  or  sessile  tubercles  ;  the  tonsils  and  nasal 
septum  were  tuberculous.  The  lymphatic  glands  con- 
nected with  the  aUmentary  canal  were  greatly  enlarged 
and  caseo-calcareous  throughout.  There  were  numerous 
pea-sized  nodules  in  the  liver,  about  two  dozen  in  the 
lungs  and  a  few  (8  to  12)  in  the  spleen. 

The  disease  in  this  animal  was  most  severe  in  the 
alimentary  tract  and  associated  glands,  and  the  emaciated 
condition  of  the  calf  was  no  doubt  due  to  the  extensive 
implication  of  these  regions. 

Consideration  of  EesuUs. — This  series  of  experiments 
shows  that  progressive  tuberculosis  is  not  readily  set  up 
in  calves  when  the  tuberculous  material  is  introduced  by 
way  of  the  alimentary  tract.  In  one  animal  only  was. 
the  disease  at  all  severe,  and  even  in  this  one  the  dis- 
seminated lesions  were  encapsuled  and  calcifying,  and 
were  not  numerous  enough  to  have  seriously  impaired 
the  function  of  the  organs  in  which  they  were  found. 

In  Calves  20  and  22  the  disease  was  moderately  severe 
in  the  intestines  and  mesenteric  glands,  but  there  was  very 
little  disseminated  disease. 

In  the  other  three  calves  the  disease  was  practically 
limited  to  the  intestines  and  mesenteric  glands. 

The  great  variations  m  the  degree  of  infection  in  thi^ 
series  can  be  attributed  partly  to  differences  in  the  dose 
and  partly  to  differences  in  age. 

Calf  50  was  the  youngest  animal  of  the  six  and  was  thi 
most  severely  affected  ;  Calf  38  was  the  oldest  and  showe( 
the  least  amount  of  tuberculosis. 

Calves  50,  20  and  22,  which  received  milk  from  acutely 
infected  udders,  and  probably  a  large  number  of  bacilli, 
v.-ere  more  severely  affected  than  those  calves  (Nos.  38 
and  86)  fed  for  longer  periods  with  milk  from  cows  with 
more  chronic  disease  of  the  udder  ;  the  milk  in  both  the 
latter  cases  was  normal  in  appearance  and  was  not  very 
rich  in  tubercle  bacilli. 

Calf  116,  although  fed  with  milk  from  an  acutely 
infected  udder,  developed  only  a  limited  tuberculosis  ; 
probably  the  reason  for  this  was  that  the  dose  of  tubercle 
bacilli  injested  daily  was  not  very  large,  for  during  the  last 
36  of  the  47  days  it  was  sucking,  most  of  the  milk  from  the 
inoculated  quarters  was  being  withdrawn  to  feed  Monkeya 
64  and  66. 

This  calf  and  Calves  38  and  86  must  nevertheless  have 
each  ingested  considerably  more  than  5,000,000  tubercle 
baciUi,  yet  they  are  found  to  have  fewer  lesions  than 
several  calves  (in  the  first  feeding  experiment)  fed  with 
single  doses  of  millc  containing  5,000,000  to  10,000,000 
tubercle  baciUi. 

A  comparison  of  the  two  sets  of  experiments  seems  to 
indicate  that  a  single  dose  of  tubercle  bacilli  may  give 
rise  to  a  more  extensive  tuberculosis  than  the  same  or  a 
larger  dose  spread  over  several  weeks. 

PIGS. 

FED  WITH  TCBERCULOUS  MILK. 

Four  pigs  have  been  fed  -with  milk  from  cows  artificiall-,- 
infected  in  the  udder  ^vith  tuberculosis. 

Two  were  fed  with  miUv  from  Cows  500,  4  ana  18  durin  ; 
a  period  of  21  days,  and  two  with  milk  of  Cow  40  ror 
02  days. 

The  fii-st  two  animals,  Nos.  2  and  4,  were  six  weeks 
old  -when  the  exi>eriment  began,  and  were  •kiUed  160  and 
264  days  later  respectively. 

Both  showed  generaUsed  tuberculosis,  the  phaiyngea! 
and  the  abdominal  Umphatic  glands  in  each  being  severely 
affected ;  in  one,  lesions  were  found  in  the  tonsils  and 
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small  intestines  ;  in  the  other  the  tonsils  were  normal, 
whilst  some  of  the  Peyer's  patches  in  the  small  intestine 
contained  pin-head  sized  yellow  foci. 

Both  pigs  were  exceptionally  well  nourished  and  were 
fatter  than  pigs  of  the  same  litter  which  had  not  received 
any  milk,  and  this  in  spite  of  the  fact  that  all  the  lym- 
phatic glands  di'aining  the  ahmentary  canal  were  entirely 
destroyed  by  caseation. 

The  second  two  animals  were  older  than  the  first  two 
and  were  fed  for  a  longer  period.  They  were  killed  99 
and  2-t7  days  respectively  after  the  experiment  began 
and  showed  generalised  tuberculosis,  but  of  a  much  less 
severe  ty|3e  than  in  the  first  two.  The  tonsils  were 
normal  in  both  cases,  and  the  intestines  in  one  contained 
two  caseous  nodules  and  one  small  tubercle  only. 

The  difference  in  the  severity  of  the  disease  in  these  two 
sets  of  animals  was  most  probably  due  to  the  difference 
in  their  ages  ;  other  feeding  experiments  have  conclusively 
shown  that  as  the  pig  grows  older  it  becomes  much  more 
resistant  to  tuberculosis. 

Pig  92  was  fed  with  107  cubic  centimetres  of  milk 
from  Cow  172,  containing  10,000,000  tubercle  bacilli.  It 
was  killed  when  very  iU  in  137  days  and  showed  very 
extensive  general  tuberculosis.  All  the  organs  were 
affected  the  lungs  very  severely.  The  tonsils  were 
ulcerated  and  there  was  a  chain  of  enlarged  tuberculous 
glands  on  each  side  of  the  neck  extending  along  the 
carotid  vessels.  No  lesions  were  found  in  the  intestines, 
and  only  a  few  small  caseous  nodules  in  the  mesenteric 
glands. 

Infection  in  this  case  took  place  chiefly  through  the 
tonsils. 

This  pig  was  fed  at  the  same  time  as  Chimpanzee  8, 
and  with  the  same  dose  of  milk.  Whereas  in  the  pig  the 
tuberculosis  was  general  and  progressive,  in  the  chimpanzee 
it  was  limited  to  the  intestines  and  neighbouring  glands, 
and  appeared  to  be  arrested. 

Two  young  pigs  were  fed  with  milk  of  Cow  300  for 
8  days,  receiving  during  this  period  no  other  food ;  Cow 
303  was  inoculated  subcutaneously  with  100  mg.  of 
cultiu-e  from  the  original  material  of  Virus  B.  VI.  through 
the  guinea-pig. 

One  of  the  pigs  was  fed  during  the  second  week  after 
her  inoculation ;  the  other  during  the  third.  Guinea- 
pigs  inoculated  with  the  milk,  the  dose  in  each  case  being 
.5"0  c.c,  at  the  beginning  and  at  the  end  of  each  experi- 
ment, developed  tuberculosis  of  a  mild  type. 

The  pigs  were  killed  in  82  and  95  days  and  neither 
showed  any  sign  of  tuberculosis. 

These  two  experiments  demonstrate  that  young  pigs, 
so  susceptible  as  they  are  to  tuberculosis,  may  ingest 
small  numbers  of  tubercle  bacilli  and  escape  infection. 

FED  WITH  CULTURE. 

Two  pigs,  aged  9  weeks,  were  fed  with  culture  derived 
^rom  the  original  material  of  Virus  B.  XXVIII.,  one 
receiving  10  mg.,  the  other  1  mg. 

They  were  killed  in  apparent  good  health  104  and  109 
days  afterwards  respectively,  and  both  were  found  to  have 
general  tuberculosis,  the  disease  being  most  severe  in  the 
animal  which  received  the  larger  dose.  The  tonsils  in  each 
case  were  scarred,  and  the  sumaxillary,  pharyngeal,  and 
cervical  glands  were  extensively  caseous ;  the  mesenteric, 
coeliac,  portal,  and  bronchial  glands  were  affected  to  a 
lesser  extent.  The  lungs,  liver,  and  spleen  contained 
discrete  caseous  nodules  with  fibrous  capsules,  the  lungs  in 
each  case  containing  more  than  the  Uver  and  the  liver 
more  than  the  spleen  ;  in  one  of  the  animals  a  kidney 
contained  a  caseous  tubercle  ;  in  the  other  the  kidneys 
were  normal. 

DOGS. 

Eleven  dogs  have  been  fed  with  culture  ;  in  six  instances 
the  culture  used  was  derived  from  the  original  material 
of  a  bovine  virus  ;  in  the  remaining  ones  the  culture 
Jiad  previously  passed  through  a  dog,  or  a  series  of  dogs. 

The  doses  varied  from  1  to  100  mg. 

Three  of  the  dogs,  two  fed  with  1  mg.,  the  other  with 
32"  5  mg.,  showed  no  sign  of  tuberculosis  in  any  organ 
or  gland. 

One  fed  with  2.5  mg.  of  a  glycerin  serum  cultm-e, 
and  killed  64  days  after  showed  tuberculosis  of  one 
pharyngeal  gland  and  a  few  caseous  nodules  in  the 
lungs. 

Another  fed  with  10  milligrammes  of  culture  from 
Dog  74,  Virus  B.  IV^.,  and  killed  98  days  after,  showed 


some  doubtful  yellow  foci  in  the  intestines,  enlargement 
and  caseation  of  the  pharyngeal  glands,  one  cervical 
gland,  the  mesenteric  and  ileo-colic  glands,  sparsely 
scattered  minute  grey  tubercles  in  the  liver,  moderately 
numerous  nodules  in  the  lungs,  and  a  caseous  focus  in 
each  of  two  enlarged  bronchial  glands.  This  was  the 
most  severe  case  of  tuberculosis  produced  in  the  dog  by 
feeding. 

In  the  other  five  dogs  there  was  no  disease  of  the 
alimentary  tract  or  glands  in  connection  with  it,  but  in 
each  one  or  two  small  tubercles  in  the  lungs ;  these 
tubercles  were  of  the  fibrous  variety  and  were  translucent 
throughout  except  one  {see  Dog  102),  which  showed  a 
fibro-caseous  centre. 

These  experiments  demonstrate  conclusively  that  the 
dog  possesses  a  high  degree  of  resistance  to  the  bovine 
tubercle  bacillus  and  is  with  difficulty  infected  when  the 
material  is  introduced  by  way  of  the  alimentary  tract. 

An  interesting  anatomical  feature  ia  these  feeding 
experiments  is  the  frequency  with  which  small  lesions 
were  found  in  the  lungs  without  apparent  disease  in  the 
alimentary  tract  or  in  the  glands  in  connection  with  it. 

CATS. 

Two  cats  were  fed  with  culture  derived  from  the  original 
material  of  Virus  B.  XXVI.,  each  receiving  10  mg. 

One  killed  71  days  later  showed  two  or  three  doubtful 
points  in  a  mesenteric  gland,  a  smear  preparation  from 
which  showed  no  tubercle  bacilli,  and  a  few  tubercles  and 
nodules  in  the  lungs  ;  there  was  no  sign  of  disease  else- 
where. 

In  the  other,  killed  73  days  after  feeding,  there  were 
some  caseous  foci  in  the  tonsils,  caseous  patches  in  the 
pharyngeal  glands,  left  submaxillary  gland,  mesenteric 
glands  and  ileo-colic  glands,  a  few  caseous  foci  in  the 
bronchial  glands  and  one  caseous  focus  in  the  portal 
gland,  a  caseous  nodule  in  the  spleen  and  numerous 
caseating  miliary  tubercles  in  the  lungs  ;  the  intestines 
were  normal. 

GUINEA-PIGS. 

Four  guinea-pigs  were  fed  with  the  tuberculous  milk  of 
Cow  44  for  6  days  ;  they  were  killed  by  a  dog,  which  broke 
into  the  guinea-pig  house,  26  days  after  the  feeding 
began. 

All  the  guinea-pigs  showed  lesions  in  the  small  intestines 
and  mesenteric  glands  ;  in  one  of  the  animals  the  sub- 
maxillary glands,  and  in  two  of  the  others  the  colic  glands 
were  also  affected  ;  in  none  of  the  animals  had  the  disease 
extended  beyond  the  nearest  glands. 

Four  other  guinea-pigs  were  fed  with  milk  of  Cow  44  for 
11  days.  Two  of  these  died  at  the  end  of  this  time  and 
showed  no  sign  of  tuberculosis. 

The  other  two  were  killed  40  days  after  the  experiment 
began  ;  in  one  the  tuberculosis  had  not  extended  beyond 
the  glands  of  the  alimentary  tract ;  in  the  other  there  was 
a  caseous  nodule  in  the  ileum,  the  mesenteric  and  ileo- 
colic glands  were  enlarged  and  caseating,  and  there  were  a 
few  small  tubercles  in  the  spleen  and  liver. 

Three  guinea-pigs  were  fed  with  milk  of  Cow  172  during 
a  period  of  52  days.  Two  were  killed  52  days  after  the 
experiment  began ;  in  one  there  were  a  few  tubercles 
in  the  lungs,  a  few  minute  yellow  pobits  in  the  Uver  and 
no  disease  elsewhere  ;  in  the  other  both  bronchial  glands 
were  caseating,  there  were  a  few  yellow  foci  in  the  Uver 
and  no  tuberculosis  elsewhere  ;  the  third  guinea-pig  was 
killed  79  days  after  the  experiment  began  and  showed 
an  ulcerated  caseous  nodule  in  the  small  intestine,  casea- 
tion of  one  mesenteric  gland  and  of  the  portal  and 
bronchial  glands,  and  tuberculosis  of  the  lungs  (shght), 
liver  and  spleen. 

The  disease  in  the  first  two  animals  had  an  unusual  dis- 
tribution and  was  most  probably  set  up  by  bacilli  which 
had  been  inhaled. 

Two  guinea-pigs  were  each  fed  by  means  of  a  pipette 
with  a  small  quantity  of  milk  of  Cow  44,  containing 
approximately  250,000  tubercle  bacilli.  One  died  in 
18  days,  and  showed  tuberculosis  of  the  intestine,  mesenteric 
glands,  liver  and  spleen.  The  other  was  killed  in  114 
davs  and  was  found  perfectly  healthy. 

Two  guinea-pigs  were  fed  with  culture  obtained  from 
Guinea-pig  li  ;  one  received  5-0  mg.,  the  other  0-5  mg.  ; 
both  were  killed  31  days  after. 

The  guinea-pig  fed  with  5  mg.  showed  tuberculosis 
of  the  intestines  and  the  attached  glands,  of  the  glands 


in  the  neck  and  of  the  lung,  spleen  and  the  portal 
gland. 

The  guinea-pig  fed  with  0'5  mg.  showed  caseation  of 
the  submental  glands  and  o,  cervical  gland  and  a  few 
■doubtful  foci  in  the  liver. 

RATS. 

Altogether  twenty-six  rats  have  been  fed.  Four  of 
these  were  fed  for  20  days  with  milk  of  Cow  44r  ;  twelve 
for  11  days  on  tuberculous  milk,  and  then  during  3.3  days 
on  tuberculous  tissues,  the  organs  of  four  rabbits  and 
twelve  guinea-pigs  being  used  ;  four  over  a  period  of  23 
days  and  five  over  a  period  of  12  days,  with  the  tuberculous 
organs  of  guinea-pigs,  fifteen  guinea-pigs  being  used  in 
each  series. 

None  of  the  rats  developed  tuberculosis. 

The  intestmcs  were  in  every  case  carefully  examined, 
and  in  no  case  was  there  any  sign  of  disease.  There 
was  never  any  enlargement  of  the  mesenteric  glands, 
and  in  two  cases  only  were  lesions  observed  ;  these  took 
the  form  of  minute  grey  points,  barely  visible  to  the 
naked  eye,  which  microscopically  were  seen  to  be  small 
areas  cf  necrosis  contauiing  tubercle  bacilli. 

Cover  glass  preparations  showed  tubercle  bacilli  to  be 
present  in  the  mesenteric  glands  (or  ileo-colic)  in  17 
cases  ;  in  nine  instances  the  result  of  the  examination 
was  negative  (in  one  of  these  tubercle  bacilli  were  found 
in  the  coeliac  gland),  and  in  two  no  microscopical  ex- 
amination was  made  ;  on  several  occasions  smears  were 
examined  from  the  large  organs,  always  with  a  negative 
result. 

In  the  great  majority  of  the  rats,  the  whole,  or  some 
part,  of  a  lung  was  collapsed  and  consolidated  and  several 
of  the  rats  died  as  a  result  of  this  condition.  The  cause 
of  the  disease  has  not  been  ascertained  ;  it  appears  to 
begin  in  the  bronchi,  which  become  blocked  with  secretion, 
and  is  followed  by  collapse  of  the  lung  ;  in  cases  of  old 
standing  the  solid  lobes  contained  large  yellow  nodules 
which  were  thin  walled  cysts  filled  with  greenish  yellow 
pus. 

Of  all  the  animals  experimented  upon  the  rat  proves 
fo  be  the  least  susceptible  to  tuberculosis ;  only  the 
organs  and  glands  of  acutely  infected  guinea-pigs  were 
nsed  in  the  above  experiments,  so  that  the  numbers 
of  tubercle  bacilli  ingested  by  many  of  the  animals 
must  have  been  enormous.  , 


HEDGEHOGS. 

An  opportunity  was  afforded,  by  the  capture  of 
several  hedgehogs  in  the  fields  around  the  farm,  of 
testing  the  susceptibility  of  this  species  of  animal  to 
tuberculosis. 

Two  hedgehogs  were  fed  with  single  doses  of  tuber- 
culous milk,  each  receiving  1,000,000  tubercle  bacilli  ; 
both  died,  one  26  days,  the  other  72  days,  after  feeding, 
and  neither  showed  naked  eye  lesions  of  tuberculosis. 

Two  were  fed  with  tuberculous  milk  of  Cow  172  for 
43  days  ;  one  was  killed  43  days  after  the  experiment 
began  and  was  found  to  be  healthy  ;  the  other  died  128 
days  after  the  beginning  of  the  experiment,  apparently 
from  nephritis,  and  showed  on  post-mortem  examination 
tuberculosis  of  the  cervical  glands  and  the  left  pharyn- 
geal gland,  the  rest  of  the  body  being  free  from  tuber- 
culosis. 

Two  other  hedgehogs  were  fed  at  one  meal  with  milk 
to  which  an  emulsion  made  from  the  tuberculous  organs 
of  a  guinea-pig  had  been  added. 

One  died  55  days  after  the  feeding  ;  on  post-mortem 
there  was  tuberculosis  of  the  left  cervi(3al  gland  and  the 
pharyngeal  glands  ;  in  the  omentum  there  were  some 
hard  yellowish  white  gritty  bodies  in  which  tubercle 
bacilli  were  numerous  ;  other  organs  and  glands  were 
normal  to  the  naked  eye,  but  tubercle  bacilli  were  found 
in  smear  preparations  from  a  mesenteric  gland  and  the 
spleen. 

The  other  hedgehog  died  60  days  after  feeding  ;  one 
gland  near  the  angle  of  the  jaw  was  tuberculous,  but 
there  was  no  naked  eye  evidence  of  tuberculosis  else- 
where ;  tubercle  bacilli  were  found  in  a  macroscopically 
unchanged  mesenteric  gland. 

Two  hedgehogs  were  fed  with  culture  derived  from  the 
original  material  of  Virus  B.  IX.,  each  animal  receiving 
1  mg.  They  were  killed  47  and  111  days  afterwards 
respectively,  and  both  were  found  to  be  free  from  tuber- 
culosis. 

Two  hedgehogs  received  each  10  mg.  of  culture  from 
the  original  material  of  Virus  B.  XXI.  Both  died,  one 
in  55  days,  the  other  in  52  ;  in  the  former  there  was  no 
sign  of  tuberculosis  ;  in  the  latter  one  j:h  irjTigeai 
gland  contained  a  caseous  focus. 

Hedgehogs  therefore  do  not  appear  to  be  very  susceptible 
to  tuberculosis  when  the  tuberculous  material  is  ad- 
ministered by  feeding. 
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Duration 
of  Life. 

74  days 
(killed). 

190  days 
(killed). 

229  days 
(killed). 

151  days 
(killed). 

363  days 
(killed). 

92  days 
(killed). 

Description  of 
Experiment. 

Suckled     by  its 
mother,  inoculated 
in  the  udder,  for 
74  days. 

Suckled  l>y  its  foster 
mother.  Cow  74, 
for  190  days. 

Suckled  by  its  foster 
mother.  Cow  18, 
for  33  days. 

Suckled      by  its 
mother.  Cow  500, 
for  31  days,  and 
by     its  foster 
mother.  Cow  18, 
for  10  days. 

Suckled     by  its 
mother.   Cow  4, 
inoculated  in  the 
udder,  for  34  days. 

Suckled     by  its 
mother,   Cow  68, 
for  47  days. 

d" 

< 

5  months 

03 
<D 
^ 
CO 

D 
CO 

(D 

<D 

CO 

12  weeks 

7  weeks 

Animal. 

Calf  38  - 

Calf  86  - 

Calf  20  - 

Calf  50  - 

1 

1 

(M 

Calf  116  - 
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Serous 
surfaces. 

•tun9|,[ 

•uin9uo;u9j 

i 

+ 

•U9a[dg 

No 
lesions 
T.B. 
found,  j 

'SpU'BJQ  [TJiqouojg 

'sSuu'^ 

'SpUBJ^J  OI[0.1-09[J 

•SpUT3[{J 
DIJ3^U9S8J^ 

No 
lesions 

T,B. 
found. 

No 
lesions 

T.B. 
found. 

•SpUBJJC)  Ot[0f^ 
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•spu'eji^  j-eoiA-teQ 
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+  + 

1 

•spUB[Q 
{B9SuAjl3X{d-O.T^9U 
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•SpUTJIQ 
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Intestines. 

•GSatiq 

of                                                         CO                                                                               ^(K  CQ 

o                             o                                        o  o 

3                       3                                 3  3 

p                                    o                                                  p  p 
So                                             c  f*j 
:=                                                                              =5  3 

•S|lSUOJj 

'^}Yl  JO  UOl^BJUQ 

43  days 
(killed). 

128  days 
(died). 

26  days 
(died). 

72  days 
(died). 

•^.^  days 
(died). 

60  days 
(died). 

.").5  days 
(died). 

52  days 
(died). 

47  days 
(killed). 

Ill  days 
(killed). 

Description  of 
Experiment. 

Fed  for  43  days 
with  tuberculous 
milk  of  Cow  172. 

Fed  once  with  milk 
of  Cow  164,  dose 
in    each  case 
l,00O,fK)0  T.B. 

Fed  with  E.  of  tu- 
berculous organs 
-     nf  (M'.  1,041,  in- 
Mculated  with 
milk  of  Cow  172. 

b'ud  with  culture 
from    Virus  B. 
XXL,  each  re- 
ceiving 10  )ng. 

Fed  with  culture 
from    Virus  B. 
IX.,  each  receiv- 
ing 1  mg. 

Age. 

Adult 
Adult 
Adult 
Adult 
Adult 
Adult 
Adult 
Adult 
Adult 
Adult 

Animal. 

Hedgehog  2 
Hedgehog  4 

Hedgehog  12  - 
Hedgehog  14  - 
Hedgehog  10  - 
Hedgehog  30  - 
Hedgehog  32  - 
Hfdgehog  20  - 
Hedgehog  18  - 

4  ]\I 
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ORANG  4  (Young  Female). 

Ted— With  milk  of  Cow  44  for  12  days,  from  November  23rd,  1903,  to  December  5th,  1903. 
.Died — December  9th,  1903,  16  days  after  the  experiment  began. 


Clinical  History. 

'On  the  day  after  the  experiment  began  the  orang  re- 
■fused  food  of  all  descriptions  ;  in  the  evening  she  had 
an  attack  of  diarrhoea.  During  the  next  two  days 
scarcely  any  food  was  eaten  and  the  motions  were  very 
loose.  On  the  fourth  day  there  was  an  improvement 
in  her  condition  :  the  appetite  returned  and  tlie  motions 
"were  firmer.  She  remained  moderately  well,  eating, 
ihowever,  only  small  quantities  of  food,  until  December 
'3rd,  that  is  10  days  after  the  experiment  began,  when 
-she  had  another  attack  of  diarrhcea  ;  the  motions  con- 
sisted almost  entirely  of  mucus.  The  diarrhoea  con- 
itinued  and  despite  all  curative  measures  became  more 
acute ;  there  was  complete  anorexia  and  the  animal 
refused  voluntarily  to  take  food.  On  December  7th 
she  vomited  all  the  food  which  had  been  administered 
through  a  stomach  tube.  On  December  8th  she  again 
vomited  after  food  and  was  very  languid,  weak  and  ill : 
the  temperature  was  subnormal.  On  the  morning  of 
December  9th  she  was  very  drowsy  and  extremely  weak : 
the  pulse  was  imperceptible  ;  during  the  day  she  became 
more  collapsed  and  died  in  the  evening. 

After  the  first  day  the  orang  refused  to  drink  the 
tuberculous  milk  :  the  milk  was  therefore  centrifugalised 
and  the  deposits  from  about  40  cc.  were  given  to  her 
daily  by  means  of  a  pipette  ;  the  deposits  contained 
Jiumerous  tubercle  bacilli. 

POST-MORTEM  EXAMINATION. 

Condition. — Muscular  development  poor ;  skin  of 
abdomen  wrinkled  and  loose  ;  very  little  subcutaneous 
•abdominal  fat ;  fat  more  abundant  on  the  thorax,  very 
abundant  beneath  the  chin ;  in  the  abdominal  cavity 
'beneath  the  peritoneum,  around  the  intestines  and 
rkidneys,  there  were  considerable  deposits  of  fat;  in  the 
former  situation  on  the  floor  of  the  abdomen  it  formed  a 
prominent  laterally  undermined  ridge,  broad  and  1  in. 
thick  at  the  pubis  and  ensiform  cartilage,  narrow  and 
thin  at  the  umbilicus. 

Tongue,  Tonsils  and  Pharynx. — Normal. 

A  little  secretion  from  a  tonsillar  crypt  was  examined 
microscopically ;  cocci  and  bacilli  (stained  blue)  were 
«een,  but  no  tubercle  bacilli. 

Submaxillary  and  Retro-pharyngeal  Glands. — Normal. 

Cervical  Glands. — Left  upper  cervical  gland,  not  ap- 
(parently  enlarged,  showed  two  minute  whitish  specks 


just  visible  to  the  naked  eye;  sections  were  prepared  to 
ascertain  whether  these  were  early  tuberculous  foci  (see 
microscopical  examination).  The  cervical  glands  on 
the  right  side  were  normal. 

Abdomen. 

Omentum  and  Peritoneum. — Normal. 

Small  Intestine. — A  large  round  worm  was  found  in  the 
duodenum  near  the  pylorus.  Eight  inches  from  the 
pylorus  there  was  a  patch  of  rather  prominent  and  firm 
discrete  lymphoid  nodules,  each  the  size  of  a  pin's  head  ; 
a  smear  preparation  was  made  from  one  of  these,  but  no 
tubercle  baciili  were  found.  A  short  distance  further 
along  a  Peyer's  patch  showed  a  minute  point,  more 
opaque  than  the  surrounding  lymphoid  tissue ;  in  a 
smear  from  this  also  no  tubercle  bacilli  were  tound. 
The  mucous  membrane  of  the  small  gut  was  elsewhere 
normal  in  appearance. 

Large  Intestine. — The  caecum  and  colon  contained  no 
faeces.  Towards  the  lower  end  of  the  colon  a  tricho- 
cephalus  dispar  was  seen  in  the  mucous  membrane.  A 
few  inches  above  the  anus  there  was  a  small  superficial 
erosion  of  the  mucous  membrane. 

Spleen. — Very  dark  and  firm  ;   otherwise  normal. 

Liver. — Surface  smooth ;  substance  pale,  soft  and 
fatty ;  on  the  anterior  surface  of  the  right  lobe  there 
was  a  yellowish  or  dirty  white  area,  H  in.  in  diameter ; 
on  section  it  was  a  somewhat  wedge-shaped  mass 
extending  \  in.  into  the  substance ;  it  had  a  fairlj' 
sharp  irregular  outline,  did  not  project  from  the  surface 
and  by  touch  could  not  be  "differentiated  from  the 
surrounding  liver  substance  (?  infurction). 

Kidneys. — Pale  and  fatty. 

Suprarenal  Bodies. — Normal. 

Thorax. 

Lungs. — The  base  of  the  left  lower  lobe  was  congested 
and  oedematous,  exuding  on  section  frothy  fluid  ;  pieces 
floated  in  water ;  there  was  no  sign  of  tuberculosis. 

Tlwracic  Lympliatic  Glands.- — Normal. 
Heart. — Normal. 

Pleura  and  Diaphragm. — Normal. 
Brain  and  Meninges. — Normal. 


GuiNE-^-piGS  Inoculated. 


Number. 

Material  used. 

Method. 

Duration  of 
Life. 

Killed  or 
Died. 

Result. 

744 

Subcutaneous 

77  days 

Killed 

Healthy 

j-    Mesenteric  glands  -| 

745 

Intraperitoneal 

75  „ 

5) 

746 

Liver 

)) 

77  „ 

)5 

747 

Lung 

)) 

1  day 

Died 

Acute  infection 

748 

Spleen 

)) 

51  days 

Killed 

Healthy 

Microscopical  Examination. 
Smear  Preparations. — A  smear  from  the  mesenteric 
gland   emulsion   showed   one  ?    tubercle   bacillus.  In 
smears  from  the  intestine  and  tonsil  no  tubercle  bacilli 
Tvere  found. 

Parafp.n    Sections. — Series    of    sections    taken  from 


different  parts  of  the  left  cervical  gland  were  examined, 
but  no  tubercle  bacilli  or  structures  suggestive  of  tuber- 
culosis were  seen  ;  the  sections  showed  in  the  lymph 
spaces  at  the  periphery  of  the  gland  numerous  large 
bacilli  stained  blue.  A  number  of  sections  from  a  retro- 
phai'yngeal  gland  also  showed  no  tubercle  bacilli. 
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ORANG  8. 

Fed — With  culture  derived  from  Cow  44.    Virus  B.  I. 

Dose— 0  •  0 1  milligramme. 

Date— April  3rd,  1904. 

Died— April  9th,  19(14,  6  days  later. 


Clinical  History. 

Towards  the  end  of  March  she  began  to  have  frequent 
attacks  of  diarrhoea,  and  took  very  little  food  ;  she 
occasionally  vomited ;  the  motions  often  consisted  entirely 
of  mucus.  The  diarrhoea  persisted,  small  quantities  of 
whitish  mucus  being  constantly  passed  per  rectum,  and 
she  died  on  April  9th,  6  days  after  the  experiment  began. 

POST-MORTEM  EXAMINATION. 

Condition. — Body  wasted  but  still  showed  considerable 
deposits  of  fat  in  the  abdomen. 

Small  Intestine. — Normal. 

Large  Intestine. — The  mucous  membrane  of  the  large 
intestine  throughout  its  whole  length  showed  numerous 
.small  ulcers  which  in  many  places  had  become  confluent  ; 
the  ulcers  involved  the  whole  thickness  of  the  mucous 
membrane,  but  there  was  no  appreciable  thickening  of  the 


muscle  wall  ;  the  mucous  membrane  between  the  ulcers 
was  thickened  and  congested.  There  were  no  intestinal 
parasites. 

Mesenteric  Glands. — Normal. 

Lungs. — Showed  a  few  small  patches  of  congestion — 
otherwise  normal. 

All  other  organs  and  glands  were  normal  in  appearance. 

Guinea-pigs  Lnoculated. 

Guinea-pigs  were  inoculated  with  emulsions  made  from 
a  precardiac  gland,  a  retro-pharyngeal  gland  and  the 
mesenteric  glands  ;  all  remained  healthy. 

Cultures. 

Agar  tubes  were  sown  from  the  mucus  in  the  large  in- 
testme  and  numerous  colonies  of  a  capsulated  bacillus 
were  cultivated. 


4  .M  -i 
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CHIMPANZEE  2- 

Ted— With  culture  derived  from  the  original  material  of  Virus  B.  IV.  (The  culture  was  the  16th  generation, 
•20  days  old ;  its  total  age  was  420  days.) 

Dose — rO  milligramme. 

Date— October  31st,  1904. 


■  Died — December  26th,  1904,  56  days  after  feeding. 

Clinical  History. 

The  chimpanzee  remained  perfectly  well  until  Decern - 
iDer  15th,  when  he  was  noticed  to  be  quieter  than  usual ; 
■on  this  date  there  was  a  sour  odour  about  his  mouth  as  if 
he  had  been  recently  vomiting,  but  no  vomit  was  seen 
in  the  cage.  Two  days  later  he  was  seen  to  vomit  im- 
mediately after  the  morning  meal.  His  appetite  then 
began  to  diminish  and  he  became  obviously  thinner  and 
feebler.  The  weakness  increased  and  slight  diarrhoea 
supervened. 

He  died  rather  unexpectedly  on  December  26th,  1904, 
'.fifty-six  days  after  feeding. 


Weights. 

November    7th,  1904     -  -  9  lbs.  12  ozs. 

November  23rd,  1904     -  -  10  lbs.  2  ozs. 

December  12th,  1904      -  -  10  lbs.  6  ozs. 

December  20th,  1904      -  -  9  lbs.  0  ozs. 

December  26th,  1904      -  -  8  lbs.  12  ozs. 

Gained  10  ozs.  in  the  first  five  weeks,  and  lost  1  lb  10  ozs. 
in  the  last  fortnight. 

Loss  of  weight  on  the  initial  weight,  1  lb. 


Temperature. 


November. 
10  ts 


December. 
/S  20 


POST-MORTEM  EXAMINATION. 
Body. — Thin,  but  not  emaciated. 

Mouth,  Tongue,  Pharynx,  Tonsils,  Betropharyngeal 
{Mands,  Cervical  Glands. — ^Normal. 

Abdomen  : 

Omentum,  Peritoneum,  Stomach. — Normal. 

Small  Intestine. — -In  the  small  intestine  thirty 
ulcers  were  counted  ;  at  the  anterior  end  they  were 
quite  superficial,  each  being  merely  a  slight  abra- 
sion in  the  centre  of  a  raised  patch  of  mucous  mem- 
brane ;  lower  down,  where  they  were  most  numerous, 
they  were  definite  ulcers  up  to  a  third  of  an  inch 
in  diameter,  with  raised  edges ;  the  ulcers  were 
situated  in  Peyer's  patches. 

There  were  three  round  worms  in  the  small  in- 
testine, one  being  in  the  vermiform  appendix. 

Large  Intestine.  — There  were  some  small  indurated 
patches  in  the  large  intestine,  but  these  were  not 
■definitely  ulcerated. 

Mesenteric  Glands. — Were  enlarged  and  somewhat 
■confluent,  forming  a  lobulated  mass  of  considerable 
size  (two  inches  long).  Section  showed  them  to 
■contain  caseaving  nodules. 

The  glands  of  the  large  intestine  and  those  of  the 
rectum  contained  caseous  foci. 

Spleen. — Measured  2|  in.  x  Ij  in.  x  \  in. :  normal 
on  the  surface.  On  section  three  little  whitish  pin- 
point tubercles  were  seen  in  it- 


Liver.  — Normal. 

Portal   Gland. — ^There   was  no   gland  in  the  small 
omentum. 

Thorax  : 

Kidneys,  Suprarenal  Bodies. — Normal. 
Heart,  P^eitra.— Normal. 

Lungs. — Apex  of  left  lung  adherent ;  on  the  right 
side  the  upper  lobe  contained  three  tubercles,  about 
the  size  of  a  pin's  head,  with  caseous  centres  and 
translucent  peripheries  ;  there  was  about  the  same 
number  in  the  mid  lobe,  and  in  the  lower  lobe  about 
half  a  dozen  larger  than  the  above  (an  eighth  of  an 
inch  or  rather  more  in  diameter) ;  besides  the  larger 
ones  there  were  several  smaller  ones  similar  to  those 
in  the  other  lobes.  Left  upper  lobe  was  similarly 
affected,  about  four  tubercles  being  counted  in  it. 

Left  lower  lobe  normal. 

Bronchial  Glands. —One  at  the  root  of  the  right 
lung  contained  caseous  foci.  The  glands  around 
the  left  bronchus  were  normal,  with  the  exception 
of  one  which  contained  a  caseous  focus. 

Testes,  Inguinal  Glands,  Iliac  Glands,  Lumbar  Glands. — 
Normal. 


Microscopical  Examination. 


Spleen 
Tonsil 


3  T.B. 
No  T.B. 
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CHIMPANZEE  6. 


Fed  for  one  week  with  milk  of  Cow  172  (Virus  B.  IV.,  Table  4). 

The  milk,  which  was  much  altered  in  quality,  was  the  mixed  product  of  the  two  inoculated  quarters  of  the  cow  ; 
it  was  given  night  and  morning,  in  amounts  varying  from  70  to  90  cc,  with  about  equal  parts  of  normal  sterile  milk. 

The  feeding  began  on  October  •29th,  and  ceased  on  November  4th  ;  during  this  time  1,000  cc.  of  the  infected 
milk  were  drunk. 

An  exact  estimate  of  the  number  of  tubeicle  bacilli  present  in  the  tuberculous  milk  was  not  made,  but  if  they 
continued  to  be  present  in  the  same  proportion  as  they  were  in  the  milk  used  to  feed  Chimpanzee  8  on  October 
28th,  Chimpanzee  6  would  have  received  altogether  about  100,000,000  tubercle  bacilli. 

The  Chimpanzee  was  killed  on  February  (ith.  1905.    100  days  after  the  experiment  began. 


Clinical  History. 

The  chimpanzee  showed  no  sign  of  illness  until  Decem- 
ber 28th,  when  he  was  noticed  to  be  quieter  and  less 
active  than  usual. 

On  December  31st  he  had  a  sharp  attack  of  diarrhoea, 
which  continued  for  three  days,  and  then  abated  some- 
what. 

During  the  month  of  January  the  appetite  was  moder- 
ately good,  yet  the  animal  Ijecame  progressively  thinner 
and  weaker.  The  condition  of  the  motions  varied  ;  they 
were  generally  loose,  but  only  occasionally  was  diarrhoea 
marked.  Shght  oedema  of  the  eyelids  appeared  about 
the  middle  of  the  month. 

On  January  30t'h  the  severity  of  the  symptoms  had 
become  greatly  increased  ;  the  oedema  of  the  eyelids 
was  more  marked  :  the  skin  of  the  face  and  the  mucous 
membrane  of  the  mouth  was  extremely  pale  ;  there  was 
a  hernial  protrusion  of  the  gut  into  the  umbilicus  ;  the 
motions  were  offensive. 

During  the  next  few  days  weakness  and  wasting  became 
extreme  and  on  February  6th  he  was  scarcely  able  to 
crawl  about  the  cage  ;  his  cheeks  and  eyelids  were  very 
puffy  and  theie  was  practically  no  inclination  for  food  ; 
a  little  milk  was  taken  in  the  morning,  but  most  of  this 
was  vomited  a  short  time  afterwards. 

His  general  appearance  was  such  as  to  make  it  ai^pear 
improbable  that  he  would  live  more  than  a  day,  or  at 
most  two  days,  longer  ;  he  was  therefore  chloroformed 
and  examined. 

WeigJtts. 

November  7th,  1904  -  -  12  lbs.  0  ozs. 
November  23rd,  1904  -  -  12  lbs.  0  ozs. 
December  12th,  1904  -  -  11  lbs.  12  ozs. 
December  20th,  1904  -  -  12  lbs.  4  ozs. 
January  10th,  1905  -  -  11  lbs.  0  ozs. 
January  24th,  1905  -  -  10  lbs.  12  ozs. 
February  6th,  1905  -  -  9  lbs.  12  ozs. 
Loss  in  weight  on  the  initial 

weight      -       -       -       -     2  lbs.    4  ozs. 

POST-MORTEM  EXAMINATION. 

The  body  was  extremely  emaciated  ;  the  muscles  were 
atrophied  and  flabby  and  there  was  an  entire  absence  of 
•subcutaneous  fat. 

Top.si-s,  Phnri/nx,  Suhmaxillary  (Jiands,  Retrupiiuryngml 
Glands,  Crrcical  Glaiuls.- — Normal. 

.-1  bdomen. 

The  peritoneal  cavity  contained  from  10  to  15  cc. 
of  clear  serous  fluid. 

Omentum. — Was  oedematous,  devoid  of  fat,  and 
•showed  moderately  numerous  pearly  tubercles,  ranging 
in  size  from  a  point  juet  visible  to  the  naked  eye 
to  that  of  a  mustard  seed. 

Parittal  Peritoneum. — Normal. 

Stomach.- — The  mucous  membrane  was  congested, 
but  there  was  no  ulceration. 

*  Small  Intestines.- — The  mucous  membrane  of  the 
small  intestme  showed  throughout  its  whole  extent 
very  numerous  typical  tuberculous  ulcers  (125  were 
counted) ;  they  were  most  numerous  in  the  upper  part 
of  the  gut,  where  in  several  instances  two  neighbouring 
ulcers  were  seen  to  have  become  united  ;  they  ;  anged 
in  size  from  a  cjuarter  to  over  half  an  inch  in  diameter 


and  had  slightly  raised  thickened  margins  ;  some  of 
the  largest  ones  were  almost  circular  in  outline,  but  the 
majority  were  irregular,  and  many  were  elongated  in  a 
direction  transverse  to  the  length  of  the  bowel. 

In  the  ileum  the  ulcers  were  situated  in  Peyer's 
patches.  These  ulcers  showed  deflnite  caseation  at 
the  base  and  under  the  edges,  but  no  j^eritoneal 
tubercles  ;  the  ulcers  in  other  parts  of  the  intestine 
showed  little  or  no  caseation  and  had  only  slightly 
thickened  bases ;  on  the  serous  surface  of  almost  all 
the  latter  ulcers  there  were  colonies  of  hard  translucent 
tubercles  and  in  two  or  three  cases  long  strands  of 
connective  tissue. 

Large  Inte.stine. — The  mucous  membrane  of  the 
large  intestine  showed  from  twelve  to  fifteen  ulcers, 
the  largest  about  a  quarter  of  an  inch  in  diameter. 

The  mesentery  was  slightly  oedematous ;  the  lacteal 
vessels  were  not  thickened  nor  distended. 

The  mesocolon  was  very  oedematous,  particularly 
along  the  line  of  its  attachment  to  the  large  bowel. 

Gastric  Glands. — Normal. 

*  Mesenteric  Glands. — All  the  mesenteric  glands  were 
L'nlarged  ;  they  varied  in  size  from  that  of  a  pea  to 
that  of  a  marble  (nearly  half  an  inch  in  diameter). 
On  section  they  consisted  practically  throughout  of 
dense  yellowish  white  caseated  tissue.  The  glands 
A\  ere  moveable  one  over  the  other  and  under  the 
peritoneum. 

The  jjyloric  gland,  the  glands  around  the  head 
and  body  of  the  pancreas  and  tlie  ileo-colic  glands 
were  similarly  affected  (the  ileo-colic  glands,  however, 
showed  a  larger  amount  of  grey  translucent  tissue 
than  the  other  glands). 

Colic  Glands. — Most  of  the  colic  glands  were  enlarged, 
some  being  nearly  1  centimetre  in  diameter ;  the 
largest  ones  were  caseous  throughout ;  the  medium 
sized  ones  were  partly  caseous,  and  a  few  of  the 
smaller  ones  showed  irregular  caseous  foci. 

The  Lumbar  Glands  were  slightly  enlarged  ;  one  was 
caseous  in  the  greater  part  of  the  cortex ;  the 
others  showed  small  caseating  tubercles. 

Liver.- — The  liver  substance  wrs  soft  and  very  pale 
in  colour ;  no  tubercles  were  seen  on  the  surface 
or  on  section. 

Gall  Bladder. — Normal. 

Portal  Gland. — (Situated  in  the  hilum  of  the  liver) 
not  enlarged  :  noi'mal  on  section. 

Spleen. — The  spleen  was  not  obviously  enlarged 
On  section  sparsely  scattered  caseous  tubercles, 
mostly  about  the  size  of  a  No.  4  shot,  wore  seen  in 
the  pulp.  A  few  of  the  tubercles  that  lay  immediately 
under  the  capsule  caused  slight  projections  on  the 
surface  ;  the  capsule  at  these  points  was  congested, 
iind  covered  by  a  delicate  film  of  fibrin.  One  of  the 
larger  tubercles  formed  a  hemispherical  projection  and 
over  this  the  capsule  was  thickened. 

An  accessory  spleen,  the  size  of  a  pea,  contained  a 
pinhead-sized  caseous  tubercle. 

A  small  gland  in  the  gastro-splenic  omentum 
showed  a  caseous  focus. 

Kidneys. — Intensely  ana?mic ;  on  the  surface 
of  the  right  three  pale  grey  spots  were  seen  ;  on 
section  they  were  not  easily  differentiated  from  the 
surrounding  kidney  substance,  and  it  appeared  doubt- 
ful whether  thej'  were  tul^ercles.  (Reserved  for 
microscopic  examination.) 

The  left  kidney  showed  a  similar  s])ot. 

Suprarenal  Bodies,  Iliac  Glands.- — Normal. 


*  See  Plate  1. 
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Thorax  : 

Pleura. — Normal. 

The  pericardial  sac  contained  a  few  cubic  centi- 
metres of  clear  serous  fluid. 

The  pleural  cavities  contained  about  fifty  cubic 
centimetres  of  clear  serous  fluid. 

Lungs. — Free  from  adhesions;  contained  a  moderate 
number  of  hard  grey  tubercles,  mostly  about  the 
size  of  pins'  heads  ;  a  few,  however,  were  as  much  as 
two  millimetres  in  diameter,  and  one  in  the  depth 
of  the  left  caudal  lobe  was  the  size  of  a  pea.  The 
tubercles  showed  only  a  very  slight  amount  of  central 
necrosis. 

In  the  right  upper  and  middle  lobes  there  wei-e 
some  old  patches  of  collapse. 

Bronchial  Glands. — Did  not  appear  to  be  enlarged. 
One  below  the  left  bronchus  showed  an  opaque 
tubercle ;  the  others  were  normal  on  section. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
(two  near  the  diaphragm)  contained  caseous  foci. 
Axillary  Glands.  Inguinal  Glands,  Testicles. — Normal. 


Brain. — There  was  a  large  amount  of  fluid  in  the  cranial 
cavity ;  the  membranes  and  the  substance  of  the  brain 
ere  normal. 

Microscopical  Examiriation. 

Mesenteric  Gland  Emidsion.—TuheTcle  bacilli  numerous- 
accessory  Spleen. — No  tubercle  bacilli  found. 
Lumbar  Gland. — Tubercle  bacilli  moderately  numerous. 
Smear  preparations  made  from  the  blood  showed  the- 

xanthocytes  aggregated  together  in  grape-like  masses,. 

and  an  apparent  increase  in  the  number  of  the  poly- 

morpho-nuclear  leucocytes. 

Guinea-Pigs  Inoculated  (all  intraperitoneally). 

Guinea-pig  1428,  inoculated  with  an  emulsion  made 
from  the  liver,  died  in  58  days  of  general  tuberculosis. 

Guinea-pig  1429,  inoculated  with  an  emulsion  from 
a  mesenteric  gland,  died  in  32  days  of  general  tubercu- 
losis. 

Guinea-pig  1430,  inoculated  with  4  c.c.  peritoneal  fluid, 
died  in  103  days  of  general  tuberculosis. 


JSovember. 
S  lO  IS 


zo 


Temperature. 


December: 
10  iS 


zo 


25 


JO' 


647 


CHIMPANZEE  8- 

Fed  once  on  October  25tb,  1904,  with  tuberculous  milk  of  Cow  172. 
Amount  of  Milk— 107  cc. 
Number  of  Bacilli— 10,000,000. 

The  milk  was  taken  from  the  two  inoculated  quarters  of  the  cow  and  was  collected  on  the  26th,  27th,  and  28th  : 
of  that  collected  on  the  26th  only  the  deposit,  which  consisted  almost  of  pure  pus,  was  used  ;  the  diflerent  samples 
•were  thoroughly  mixed  together  and  then  filtered  through  muslin  ;  the  filtrate  was  estimated  to  contain  94,500  T.B. 
:per  cc. 

Died  March  ]4th.  190.5,  144  days  after  the  experiment  began. 


Clinical  History. 

Except  for  occasional  slight  colds  in  the  head,  char- 
acterised by  nasal  discharge  and  sneezing,  which  were 
■  cured  by  small  doses  of  am'moniated  tincture  of  quinine, 
i;he  chimpanzee  remained  perfectly  well  until  March 
14th,  1905.  On  this  date  she  appeared  to  have  caught 
ifresh  cold ;  quinine  was  administered  without  any 
alleviation  of  her  symptoms .  On  the  16th  she  was 
■obviously  ill ;  she  was  less  lively  and  the  respirations 
■were  increased  in  frec£uency.  On  the  next  day  there 
-was  no  improvement ;  she  lay  in  one  place  practically 
the  whole  day,  eating  very  little  solid  food,  but  drinking 
■milk  greedily;  the  respirations  were  56.  On  the  18th 
and  19th  her  condition  remained  about  the  same.  On 
•the  20th  she  was  thought  to  be  a  little  better  ;  she  was, 
however,  in  a  very  irritable  state,  screaming  and  biting 
when  touched  or  lifted  out  of  the  cage. 

On  the  morning  of  the  21st  there  was  no  change  in  her 
general  appearance  ;   her  temperature  was  taken  in  the 


usual  way  and  five  minutes  after  being  put  back  in  her 
cage  she  suddenly  died. 

Duration  of  the  Experiment. — On;  hundred  and  forty- 
four  days. 

Weights. 

November  7th,  1904       -  -  14  lbs.  0  ozs. 

November  23rd,  1904     -  -  15  lbs.  4  ozs. 

December  12th,  1904      -  -  16  lbs.  4  ozs. 

December  20th.  1904      -  -  i6  lbs.  8  ozs. 

January  1st,  1905  -       -  -  17  lbs.  4  ozs. 

January  24th.  1905        -  -  19  lbs.  2  ozs. 

February  7th,  1905        -  -  19  lbs.  4  ozs. 

February  21st.  1905       -  -  19  lbs.  14  ozs. 

March  8th,  1905     -       -  -  21  lbs.  2  ozs. 

March  21st,  1905    -       -  -  17  lbs.  14  ozs. 

Gain  in  weight  from  November  7th,  1904,  to  March  8th 
1905,  7  lbs.  2  ozs.  ;  loss  in  weight  during  the  last  13  day!? 
3  lbs.  4  ozs. 


)ST-Moirri-:M  k.vam lnatu )N. 

Body  in  modcratdly  gGod  condition  ;  there  was  a  good 
amount  of  subcutaneous  fat  and  the  muscles  were  firm 
•and  well  developed 

Tongue.  Tonsils  and  Pharyn.r,  — Normal. 

Submaxillary,  Pharyngeal  and  Cercical  Glands. — Normal. 

Abdomen,  : 

Omentum  and  Parietal  Peritoneum. — Normal. 
Stomach. — Normal. 

Small  Intestine. — Nine  inches  from  the  pylorus 
the  mucous  membrane  showed  a  small  ulcer  with 
raised  undermined  edges  and  fibroid  base  studded 
with  caseous  foci  ;  under  the  mucous  membrane 
around  the  ulcer  there  were  three  or  four  caseous 
tubercles. 

In  the  upper  part  of  the  middle  third  of  the  in- 
testine there  was  a  similar  but  smaller  ulcer  :  the 
thickened  base  of  "tiiis  ulcer  formed  a  marked  projec- 
tion on  the  serous  surface. 

A  little  further  along  there  was  a  congested  ulcer 
1  cm.  in  diameter  with  raised  considerably  under- 
mined margins  and  thickened  base;    on  the  serous 
•surface  for  a  good  distance  around  the  ulcer  there 
-■■vvas  an  eruption  of  pearly  grey  miliary  tubercles. 


■lust  beyond  the  middle  of  the  gut  there  was  a  large 
circular  ulcer,  2  cm.  in  diameter,  with  raised  con- 
gested undermined  margins,  smooth  red  fioor  and 
thick  fibroid  base  beset  with  caseous  foci ;  the  base 
of  the  ulcer  was  5  mm.  in  thickness  and  was  seen  on  the 
serous  surface  as  a  slightly  elevated  greyish  yellow 
patch. 

A  Peyer's  patch  beyond  this  showed  a  few  opaque 
whitish  foci. 

One  foot  from  the  ileo-coecal  valve  there  was  a 
congested  ulcer  nearly  1  cm.  in  diameter  with  necrotic 
fioor  and  caseous  base ;  on  the  peritoneal  surface 
there  were  a  few  small  tubercles. 

The  patch  four  inches  from  the  ileo-coecal  valve 
was  a  little  congested  and  contained  four  opaque  white 
foci ;  the  terminal  Peyer's  patch  was  congested,  but 
was  otherwise  normal. 

Large  Intestine. — The  mucous  membrane  of  the 
caecum  and  colon  showed  numerous  small  erosions,' 
occurring  mainly  on  the  summits  of  the  valvulae 
conniventes. 

Gastric  Glands. — Normal. 

Mesenteric  Glands. — Nine  glands  showed  a  slight 
degree  of  enlargement ;  on  section  they  contained 
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dense  fibroid  nodules,  some  of  which  nearly  filled 
the  glands,  whilst  others  were  quite  small  and  dis- 
crete ;  the  nodules  were  caseous  in  the  centre  and 
appreciably  gritty  from  calcification;  there  was  no 
sign  of  softening  ;  the  capsules  of  the  glands  over 
aome  of  the  larger  nodules  were  thickened  and  fibroid  ; 
the  rest  of  the  mesenteric  glands,  eight  to  ten  in 
number,  were  normal. 

Ileo-colic  Glands. — Normal. 

Colic  Glands. — In  the  meso-colon,  just  below  the 
splenic  flexure,  there  was  a  group  of  -  three  glands,  the 
largest  nearly  I  cm.  in  diameter,  the  smallest,  smaller 
than  a  pea ;  the  two  larger  glands  were  practically 
caseous  throughout ;  they  were  beginning  to  soften 
in  the  centre  and  were  slightly  gritty  around  the 
margins  ;  the  smallest  gland  contained  two  dense 
gritty  caseous  nodules  occupying  about  half  the 
substance. 

Other  colic  glands  were  normal. 

In  the  muscle  wall  of  the  abdomen  just  under  the 
last  rib  on  the  left  side  there  was  a  fluctuating  tumour 
the  size  of  a  hen's  egg  ;  it  formed  a  marked  projection 
into  the  abdominal  cavity  and  to  it  the  wall  of  the 
large  intestine  below  the  splenic  flexure  was  intimately 
adherent ;  on  section  the  tumour  was  found  to  consist 
of  a  series  of  cavities  of  various  sizes  filled  with 
brownish  yellow  pus  ;  the  cavities  communicated 
one  with  another  by  small  openings  and  were  sur- 
rounded by  walls  of  fibrous  tissue.  No  communica- 
tion with  the  interior  of  tne  gut  could  be  demons- 
trated, the  mucous  membrane  at  this  part  having 
a  perfectly  normal  appearance. 

Glands  cround  Pancreas. — -Normal. 

Spleen. — Normal  on  the  surface  and  on  section. 

Lymphatic  Gland  in,  Hilum  of  Spleen. — Normal. 

Liver. — Somewhat  pale,  showed  no  sign  of  tubercu- 
losis. 

Gall  Bladder. — Distended  with  bile. 
Portal  Gland. — Normal. 
Kidneys. — Pale,  otherwise  normal. 
Suprarenal  Bodies  — Normal. 

Thorax. 

Heart  and  Pericardium. — Normal. 
Pleura. — Normal. 

Lungs. — The  lungs  were  fuller  than  normal ;  there 
were  no  adhesions ;  the  margins  of  the  lobes  were 
emphysematous. 

Left  Lung. — At  the  apex  of  the  left  upper  lobe 
there  was  a  rounded  patch  of  consolidation  ;  this  was 
dark  red  externally  and  greyish  red  in  the  centre  ; 
the  lower  flap  of  this  lobe  was  red  collapsed  and  quite 
airless  ;  on  the  surface  there  were  numerous  slightly 


elevated  greyish  foci  (resembling  tubercles)  which 
when  cut  into  were  found  to  contain  a  soft  greyish 
white  purulent  material. 

The  upper  and  anterior  part  of  the  basal  lobe  was 
in  a  similar  condition  ;  the  rest  of  the  lobe  had  a 
more  or  less  normal  appearance  on  the  surface,  but 
on  section  in  the  depth  of  the  lobe  small  greyish 
areas  were  seen. 

Right  Lung. — At  the  apex  of  the  right  upper  lobe 
there  was  a  patch  of  consolidation  similar  to  that  in 
the  left ;  the  lower  tongue-shaped  portion  of  this 
lobe,  the  right  middle  lobe  and  the  upper  part  of 
the  lower  lobe  (around  the  root)  were  red  and  consoli- 
dated resembling  the  left  upper  lobe ;  the  dorsal 
surface  of  the  lower  lobe  showed  also  several  nodules 
of  recent  pneumonia  which  in  places  had  a  greyish 
appearance  on  section. 

Bronchial  Glands. — ^The  left  praetracheo-bronchial 
gland  was  enlarged  ;  on  section  the  central  part  was 
broken  down  and  contained  a  collection  of  greyish 
purulent  material.  Other  bronchial  glands  were 
enlarged  but  not  softened. 

Brain. — Meninges  congested  ;  cerebro-spinal  fluid 
much  increased  in  amoimt ;  no  tubercles  seen  on 
the  membranes. 

Uterus  and  Ovaries. — Normal. 

Axillarji,  Ingidnal  and  Iliac  Lym/phatic  Glands 
— ^Normal. 

Microscopical. 

Mesenteric  Gland. — A  few  T.  B. 
Colic  Gland. ~k  few  T.  B. 
Small  Tubercle  in  Peyer'a  Patch. — 1  T.  B. 
iMng  {Consolidated  Patch).— T.  B. 
Left  Bronchial  Gland.— No  T.  B. 

Pus  from  Abscess. — No  T.  B.  ;  a  few  bacilli-stained 
blue. 

Cultures  were  sown  from  a  mesenteric  gland  nodule 
and  from  one  of  the  solid  patches  in  the  lung. 

On  the  next  day  all  the  tubes  sown  from  the  lung 
showed  numerous  small  transparent  colonies  and  a  few 
large  soft  whitish  colonies. 

A  smear  made  from  the  small  colonies  showed  a  dip- 
lococcus.  A  pure  culture  was  isolated  and  inoculated 
into  two  mice. 

Both  mice  died  in  36  hours  and  numerous  capsulated 
diplococci  (pneumococci)  were  seen  in  smear  preparations 
made  from  the  blood. 

The  large  colonies  sown  on  glucose  litmua  broth 
formed  aeid  and  gas  in  24  hours. 
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CHIMPANZEE  14. 

Fed  on  September  11th,  190.'5,  with  about  Tl  milhgramrae  of  culture  derived  from  the  original  material  of 
Virus  B  IX. 

(The  culture  was  twenty  days  old,  twentieth  generation,  and  was  grown  on  bovine  serum.) 

The  culture  suspension  was  pipetted  into  the  mouth  of  the  Chimpanzee,  and  owing  to  the  animal  sucking  the 
pipette,  a  little  more  than  1  cc.  was  delivered. 

The  Chimpanzee  died  on  November  13th,  19(15,  63  dxys  after  it  was  fed. 


Weight. 

September  12th,  1905     -  -  16  lbs. 

October  5th,  1905  -       -  -  17  lbs. 

October  10th,  1905         -  -  16  lbs.  10  ozs. 

October  24th,  1905        -  -  14  lbs. 

November  13th,  1905     -  -  12  ll),s. 

Loss  in  weight  on  initial  weight,  4  lbs.  1  oz. 


8  ozs. 
4  ozs. 


10  ozs. 
7  ozs. 


Clinical  H istnry. 

There  wa.s  a  sudden  onset  of  illness  witli  the  rise  in 
temperature ;  he  was  dejn-essed,  quiet  and  irritable, 
and  lost  appetite.  These  symptoms  continued  through- 
out the  month  of  October  and  there  was  appreciable 
loss  of  flesh;  occasional  diarrhoea  was  noticed;  there 


was  no  cough,  and  no  increase  in  respiration.  Cor- 
responding approximately  with  the  period  of  apyrexia 
there  was  a  distinct  improvement  in  the  condition  for 
a  few  days  ;  he  was  much  brighter,  more  active,  and 
showed  increased  appetite,  but  was  obviously  much 
thinner  than  at  the  beginning  of  the  experiment.  On 
November  10th  he  again  became  acutely  ill ;  he  was  very 
weak  and  irritable  and  refused  solid  food,  but  drank  a 
moderate  amount  of  milk,  lie  rapidly  became  worse, 
and  died  on  November  13th,  1905  at  11  a.m.,  63  days 
after  being  fed.  During  the  last  tA\o  days  of  life  practi- 
cally no  food  was  eaten  and  he  became  very  weak  and 
emaciated.  (Txlema  of  the  eyelids  was  first  noticed  on 
November  10th,  and  persisted  until  the  end  of  the  ex- 
periment. 


Temperatu  re. 


POST-MORTEM  EXAMINATION. 
Body. — Somewhat  emaciated. 

Tonsils. — The  substance  of  the  left  tonsil  wa-  normal ; 
in  the  subtonsillar  tissue,  near  the  soft  palate,  there  w;,s 
a  small  cavity  containing  yellow  ims. 

Right  tonsil  normal. 

Submaxillary  Salivary  and  Lymphatic  Glands,  Parotid 
Salivary  and  Lymphatic  Glands,  Retropharyngeal  Lym- 
phatic Glands. — Normal. 

Cervical  Glands. — In  the  right  anterior  triangle, 
near  the  angle  of  the  jaw,  there  was  a  mass,  measuring 
about  one  inch  by  two-thirds  of  an  inch  by  one-third  of 
an  inch,  composed  of  two  glands  fused  together ;  one 
of  these  was  caseous  almost  throughout ;  the  other  was 
partly  caseous. 

A  small  gland  posterior  to  and  deeper  than  the  latter 
contained  four  soft  white  caseous  tubercles,  each  one 
milUmetre  in  diameter.  Along  the  posterior  border  of  the 
Tight  jugular  vein  there  was  a  chain  of  slightly  enlarged 
oedematous  glands,  five  of  which  contained  opaque  whitish 
softened  caseous  tubercles,  the  largest  1*5  millimetre  in 
diameter.  One  gland,  a  little  larger  than  the  others, 
showed  about  half  a  dozen  or  more  tubercles ;  the  rest 
contained  a  smaller  number. 

Two  small  glands  in  the  left  anterior  triangle 
contained  each  a  few  soft  white  miliary  caseous 
tubercles,  other  glands  in   the  triangle  and  all  about 


the  jugular  vein  were  slightly  oedematous,  but  other- 
wise normal. 

A  small  gland  or  two  under  each  clavicle  was  normal. 
Abdomen. 

The  intestines  were  adherent  in  several  places  to 
the  anterior  abdominal  wall. 

The  peritoneal  cavity  containc;!  a  large  amount  of 
sl'ghtly  turbid  yellow  serous  fluid. 

Omentum. — Was  adherent  to  the  small  intestines, 
A\-hieh  were  matted  together  by  firm  adhesions  ;  the 
intestine  was  firmly  adlierent  to  the  bladder,  sej^ara- 
tion  causing  the  wall  of  the  former  to  be  torn. 

The  omentum  was  very  oedematous  and  contained 
very  numerous  transparent  glistening  tubercles,  the 
largest  a  little  less  than  1  millimetre  in  diameter, 
and  a  few  greyi.sh  white  miliary  tubercles  with  con- 
gested margins. 

Peritonevm. — The  parietal  peritoneum  showed, 
chiefly  on  the  anterior  wall,  numerous  transparent 
tubercles,  the  largest  the  size  of  a  pin's  head,  cpiite 
perceptible  to  the  touch. 

There  were  numerous  transparent  miliary  tubercles 
on  the  mesocolon. 

Stomach. — Normal. 

Small  Intestine. — The  small  intestine  was  very 
severely  affected.  Tlie  mucous  membrane  showed 
throughout  its  entire  length  extremely  numerous 
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alcers  :  most  of  these  were  small,  having  probably 
originated  in  the  solitary  follicles,  and  had  con- 
gested shghtly  raised  margins  and  caseous  base. 
Towards  the  lower  end  of  the  intestine  the  ulcers 
became  larger,  some  attaining  an  area  of  2  by  1-5  cm. 
The  larger  ulcers  were  situated  in  Peyer's  patches  ; 
they  had  raised  irregular  congested  margins,  showing 
in  some  cases  a  yellowish  appearance  around  the 
edges,  and  thickened  bases,  by  which  they  were 
adherent  to  surrounding  structures.  The  floors  were 
granular  and  showed  yellow  foci,  or  were  irregular 
necrotic  and  congested.  In  some  cases  ulceration 
extended  beyond  the  limits  of  the  lymphoid  patch :  the 
terminal  patch  was  very  thickened  and  raised  and 
showed  a  number  of  irregular  ulcerations.  Scattered 
about  in  the  wall  of  the  intestine  were  numerous 
yellow  caseous  nodules,  over  which  the  mucous 
membrane  was  intact. 

On  the  serous  surface  of  the  intestine  there  were 
numerous  subperitoneal  tubercles,  most  numerous 
opposite  the  large  ulcers. 

Large  Intestine. — The  caecum  showed  a  number  of 
small  congested  ulcers  with  very  Uttle  caseation  ; 
on  the  serous  surface  there  were  a  few  congested 
tubercles.  The  colon  showed  numerous  congested 
patches  in  the  mucous  membrane,  but  no  definite 
ulcers. 

Gastric  Glands. — A  precardiac  gland  was  enlarged, 
but  contained  no  caseous  foci :  other  gastric  glands 
were  normal. 

Mesenteric  Glands. — The  mesenteric  glands  were 
all  much  enlarged  and  encroached  considerably  on 
the  mesentery  ;  the  mass  produced  by  these  glands 
was  thrown  into  folds,  which  at  several  points  were 
adherent  to  each  other.  The  vermiform  appendix 
was  firmly  adherent  to  the  mass.  On  section  the 
glands  showed  advanced  caseation ;  some  of  the  glands 
were  caseous  throughout,  but  in  the  majority  the 
whole  of  the  cortex  was  replaced  by  white  or  creamy- 
white  caseous  material,  but  not  broken  down  into 
pus.  Many  of  the  glands  adhered  together  by  their 
capsules. 

Ileo-colic  Glands. — Were  enlarged  and  similarly 
though  not  so  severely  affected. 

C otic'  Glands. — Six  coUc  glands  at  various  parts 
of  the  large  intestine  were  affected.  One,  the  size  of 
a  small  pea,  was  caseous  throughout,  two  were  partly 
caseous,  and  three  contained  each  a  caseous  tubercle. 
All  the  other  numerous  small  glands  along  the  margin 
of  the  intestine  were  slightly  enlarged,  oedematous 
and  congested  but  not  obviously  tuberculous. 

The  mesentery  was  oedematous  and  much  shortened 
in  the  upper  part,  the  intestine  in  several  places 
coming  almost  into  contact  with  the  enlarged 
mesenteric  glands.  A  few  scattered  mihary  caseous 
tubercles  were  seen. 

Near  the  duodenum,  under  the  head  of  the  pancreas, 
there  was  a  group  of  thi'ee  enlarged  glands  ;  two  were 
partly  caseous  ;  the  third  was  beset  with  firm  opaque 
caseous  tubercles. 

The  Spleen  was  enlarged,  .3  in.  x  1^  in.  x'pn,  and 
showf  d  on  the  surface  a  number  of  slightly  raised  flat- 
tened deeply  congested  tubercles,  mostly  about  one 
millimetre  ,in  diameter,  one  -p  as  a  little  larger  (two 
miUimetres),  and  ha  1  a  yellow  centre.  In  the  pulp  there 
were  sparsely  scattered  soft  yello^\ash  tubercles, 
majority  one  milUmetre  or  less  in  diameter,  and  one 
irregular  soft  caseous  nodule,  larger  than  a  wheat 
grain. 

Two  glands  in  the  hilum  of  the  spleen  were  slightly 
enlarged  and  beset  with  small  caseous  tubercles. 


Tne  Liver  was  very  pale  and  showed  on  the  sur- 
face scattered  filmy  grey  tubercles  with  overhanging 
margins,  and  one  or  two  with  slightly  opaque  centres. 
In  the  substance,  through  the  capsule,  fairly 
numerous  minute  dark  grey  specks  were  seen.  On 
section  the  grev  points  could  not  be  made  out ;  one 
opaque  greyish  white  tubercle,  the  size  of  a  shot, 
was  seen. 

Portal  Glands. — Normal. 

The  Kidneys  were  pale  and  seemed  enlarged. 
The  capsules  were  slightly  adherent ;  in  the  cortex 
of  the  left  there  were  moderately  numerous  grey 
miliary  tubercles,  some  slightly  opaque  in  the  centre. 

The  right  kidney  showed  similar  tubercles  ;  some 
projected  above  the  surface. 

Suprarenal  Bodies. — Normal. 

Thorax. 

Heart.  — Normal. 

Pleura. — Parietal  pleura  normal.  On  the  pleural 
surface  of  the  diaphragm,  chiefly  on  the  right  side^ 
there  was  a  number  of  flattened  filmy  transparent 
growths.  A  small  gland  in  the  caval  fold  of  pleura 
contained  a  minute  caseous  tubercle. 

Lungs. — The  left  lower  lobe  was  adherent  to  the 
diaphragm  and  lower  part  of  chest  wall  by  fairly 
recent  fibrous  adhesions. 

The  left  lung  was  congested;  both  were  cr  pit  ant 
and  contained  sparsely  scattered  grey  miliary 
tubercles,  with  opaque  caseous  centres. 

Trachea.  — Normal. 

Larynx. — False  vocal  chords  deeply  congested. 

Bronchial  Glands. — -One  prsetracheo  -  bronchial 
gland  on  the  right  side  contained  a  soft  caseous 
tubercle  about  1-5  millimetre  in  diameter.  Other 
bronchial  glands  were  normal. 

Mediastinal  Glands. — Two  slightly  enlarged  dor- 
sal mediastinal  glands  contained  numerous  pin- 
head-sized  caseous  tubercles ;  another  gland  contained 
one  tubercle  ;  others  were  not  obviously  tuberculous. 
Lumbar  Glands,  Iliac  Glands,  Inguinal  Glands,  Axillary 
Glands,  Brain,  Testicles.  — Normal. 

Microscopical  Examination  (Smears). 


Numerous 
tubercle  bacilli. 


-A  few  tubercle 


Cervical  Gland  ^ 
Mesenteric  Gland 
Ileo-colic  Gland 
Bronchial  Gland 

Cervical  Gland  (small  one  on  right  side) 
Duodenal  Gland 

Spleen. — Two  tubercle  bacilU. 

Liver. — Two  tubercle  bacilli. 

Left  Tonsil  (scraping  from  surface). - 
bacilli. 

Suhtonsillar  A,hscess. — A  few  tubercle  bacilli,  numerous 
organisms  stained  blue  and  many  clumps  of  long  slender 
bacilh,  slightly  a^id-fast. 

Animals  Inoculated. 

Guinea-pig  1774,  inoculated  with  an  emulsion  made 
from  a  mesmteric  g'and,  died  of  tuberculosis. 

Guinea-pig  1775,  inocilated  with  an  emulsion  made 
from  a  cervical  glmd,  died  of  tubercalo  is. 

Guinea-pig  1773,  inoculated  with  an  emulsion  made 
from  the  liver,  died  of  tuberculosis. 

Rabbit  512,  inoculated  intraperitoneally  with  an 
emulsion  made  from  an  ileo-colic  g'ani,  died  in  54  days- 
of  general  tuberculosis. 
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RHESUS  MONKEY  62.' 

Ted  with  Milk  of  Cow  74  from  June  29th,  1903,  to  September  2nd,  1903,  a  period  of  65  days. 

Total  amount  of  Milk  Consumed  =  9,785  cubic  centimetres. 

Age  when  the  Experiment  began— about  eleven  weeks. 

Killed— September  8th,  1903.    71  days  after  the  experiment  began. 


Clinical  H istory. 

This  monkey  was  born  at  sea  on  or  about  the  tenth 
<of  April  1903 ;  he  was  tested  with  tuberculin  at  the  Quaran- 
tine Station  with  a  negative  result. 

The  monkey  very  greedily  di-ank  the  infected  milk, 
plunging  mouth  and  nostrils  into  the  fluid  and  consuming 
sometimes  the  whole  quantity  given  to  him,  from  75  to 
100  cubic  centimetres,  without  taking  breath ;  as  a 
result  on  several  occasions  he  was  observed  to  cough  and 
choke  as  if  some  of  the  fluid  had  been  drawn  into  the 
larynx.  The  milk  was  given  to  the  monkey  in  a  small 
trough  and  his  affection  for  the  latter  became  so  great  that 
he  was  inconsolable  whenever  it  was  taken  away  from 
him  ;  he  was  allowed  to  have  it  constantly  in  his  cage 
and  he  was  accustomed  to  sleep  curled  up  in  it  at  night. 

These  details  in  the  history  of  the  animal  are  given  to 
show  that  thei-e  is  the  possibility  that  tubercle  bacilli 
may  have  got  to  the  lungs  by  way  of  the  bronchi,  either 
by  insufflation  or  by  inhalation. 

Tubercle  bacilli  could  always  be  found  in  the  centrifuga- 
lised  deposits  from  the  milk  but  were  never  very  numerous. 

The  animal  remained  in  excellent  condition  until  about 
the  middle  of  August  when  he  began  to  show  slight  signs 
of  ill-health — staring  coat,  loss  of  appetite,  hurried  respira- 
tion on  slight  exertion  and  a  less  lively  and  playful 
habit.  He  gradually  got  worse :  the  appetite  became 
poor  ;  ordinary  quiet  respiration  was  much  increased, 
the  accesso'-y  respiratory  muscles  being  brought  into 
action  ;  there  was  also  apparent  some  loss  of  flesh.  The 
temperature  was  not  taken  during  the  experiment ;  on 
the  day  he  was  killed  the  temj^erature  was  105°F. 

POST-MOKTEM  EXAMINATION. 

The  animal  showed  some  subcutaneous  fat  in  the  ab- 
dominal wall. 

No  fluid  ;  no  peritonitis  ;  no  tubercles  on  peritoneum. 
Tongue,  Tonsils,  Larynx,  Pharynx. — Normal 
Cervical  Glands,  Relro-Pharyngeal  Glands. — Normal. 

Intestines. — Normal  throughout.  No  ulceration  of 
mucous  membrane.  No  nodules,  either  in  mucous  mem- 
brane or  on  peritoneal  surface.    Peyer's  patches  normal. 

The  colon  contained  yellow  fairly  firm  fajces. 

Colic  Glands. — In  mesocolon,  near  rectum,  was  one 
•enlarged  lymphatic  gland,  showing  a  projecting  yellow 
tubercle.  The  remainder  of  the  colic  glands  appeared  to 
be  normal. 

One  gland  at  the  junction  of  ileum  and  ccecum  showed 
a  small  nodule  of  tubercle  in  its  substance. 

Mesenteric  Glands. — Not  obviously  enlarged,  showed 
no  visible  tubercles.  (Reserved  for  microscopic 
examination.) 

Liver. — Not  enlarged,  Showed  numerous  minute  white 
tubercles  on  both  surfaces. 


*  The  mother  of  this  monkey  died  at  the  Quarantine 
Station  a  fortnight  after  arrival  there  ;  the  post-mortem 
examination  showed  a  large  iiianimary  abscess  and  no  trace 
of  tuberculo-is  in  any  of  the  organs  or  glands.  The  young 
monkey  had  been  removed  from  its  mother  some  days  before 
her  death  and  was  reared  artificially,  being  fed  with  a  spoon 
for  some  days  until  it  was  able  to  feed  itself.  Its  food  oou- 
sisted  of  milk,  which  was  always  sterilised,  boiled  bread  and 
bananas. 


On  section  the  liver  showed  minute  glistening  tubercles 
{Reserved  for  microscopical  examination.) 

Glands  in  hilum  of  liver  not  apparently  enlarged ; 
showed  no  obvious  tubercles. 

Kidneys  : 

Left  Kidney. — The  surface  showed  about  six 
whitish  nodules,  the  largest  being  the  size  of  a 
pin's  head.  On  longitudinal  section  one  minute 
grey  spot  was  visible.  On  radial  section  through 
the  largest  superficial  nodule,  this  was  seen  to 
extend  about  its  own  diameter  into  the  cortex. 
Another  on  section  could  be  shelled  out.  It  was  soft 
and  not  calcareous,  and  was  removed  for  microscopic 
examination. 

Right  Kidney. — About  twelve  nodules,  similar  to 
those  noticed  on  the  left  kidney,  were  seen  on  the 
stirface.  On  longitudinal  section  no  specks  visible 
On  radial  section  one  nodule  was  seen  to  extend 
about  its  own  diameter  into  the  cortex,  and  was 
shelled  out  entire  for  microscopic  examination. 

Suprarenal  Bodies. — Normal. 

Diaphragm. — On  the  right  pillar,  seen  from  the  pleural 
side,  one  opaque  tubercle,  the  size  of  a  pLn'a  head, 
was  seen.  On  the  left  pillar  there  was  a  similar  nodule, 
visible  from  both  sides.  Each  nodule  lay  on  the  pleural 
side  of  the  pillar,  and  in  the  middle  of  a  transparent 
ridge  or  fringe,  apparently  fibrinous.  A  third  similar 
nodule  was  seen  m  the  middle  of  the  central  tendon  on 
the  right  side. 

Bronchial  Glands,  Dorsal  Mediastinal  Glands. — -Were 
greatly  enlarged  and  showed  in  their  substance  numer- 
ous yellow  nodules  of  tubercle. 

Lower  Tracheal  Glands. — Also  affected. 
Lungs :  '; 

Left  Lung  : 

Upper  Lobe.  Showed  areas  of  collapse  and  acute 
emphysema  and  contained  numerous  large  firm 
nodules.  On  section  these  nodules  were  seen  to  be 
very  large  and  completely  caseous,  separated  from 
each  other  by  collapsed  and  apparently  emphysem- 
atous lung  tissue. 

Lower  Lobe. — Several  large  nodules  ;  lower  part 
emphysematous. 

Right  Lung : 

Middle   Lobe. — Enlarged  and  solid  ;  gelatinous- 
looking  ;  sttidded  throughout  with  yellow  tubercles. 
Recent  lymph  on  siurface. 

Upper  Lobe. — Some  emphysema  posteriorly  ;  other- 
wise similar  to  middle. 

Loiver  Lobe. — Showed  tuberculous  nodules  in  one 
flap  and  scattered  tubercles  in  rest  of  lung,  which  was 
emphysematous. 

P.'ezir  T. — To  the  right  of  the  middle  of  the  sterum 
the  costal  pleura  carried  six  minute  pearly-white 
hemispherical  tubercles.  Along  some  of  the  intercostal 
spaces  there  were  frmges  of  fibrm. 

Pericardium. — Normal.    No  excess  of  fluid. 
Heart. — Muscle  and  valves  normal. 
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Spleen. — Greatly  enlarged,  showed  very  numerous  pro- 
jecting nodules,  6  to  8  mm.  in  diameter. 

Dura  Mater,  Pia  Mater. — Normal. 

Brain. — No  tubercle  at  base.  Substance  normal  on 
section. 

Microscopical  E. rami  nation. 

In  smears  made  from  the  emulsion  {see  he.ow)  a 
moderate  number  of  bacilli  was  found. 

Tubercle  bacilli  were  also  found  in  smears  from  the 
spleen,  Ueo-csecal  gland,  diaphragm,  left  and  right  kid- 
ney. In  the  latter  numerous  other  organisms  were  also 
present — cocci,  singly,  in  pairs  and  in  chains,  and  various 
kinds  of  bacilli. 

In  a  smear  from  a  liver  tubercle  no  tubercle  bacilli 
were  seen. 

Paraffin  Sections  : — 

Sections  from   two  mesenteric  glands  and  the 


ileum  (two  regions)  were  examined,  but  no  tubercle 
bacilli  were  found. 

In  the  lumen  of  the  gut  numerous  chains  of  cocci 
were  observed. 

Ani  na'.s  Inozulcted. 

An  emulsion  was  made  from  part  of  the  spleen,  the 
w^hole  of  the  right  lung  and  the  mediastinal  glands. 
The  emulsion  contained  42,400  tubercle  bacilli  per  cc. 
Of  this  emulsion  : — 

Calf  122  and  Calf  132.— Each  received  22  cc.  sub- 
cutaneonsly. 

Guinea  Pig  545  and  Guinea  Pig  546. — 1  cc.  sub- 
cutaneously. 

Guinea  Pig  547  and  Guinea  Pig  548. — 1  cc.  intra- 
peritoneally. 

Guinea  Pig  549  was  inoculated  with  an  emulsion  made 
from  the  liver. 

All  the  guinea  pigs  died  of  general  tuberculosis. 


RHESUS  MONKEY  70. 


Fed  with  Milk  of  Cow  74  from  October  21st,  1903,  to  October  25th,  1903. 
Duration  of  Feeding— 5  days. 

Amount  of  Tuberculous  Milk  Consumed =40  cubic  centimetres. 
Killed — November  14th,  1903.    24  days  after  the  experiment  began. 


Clinical  History. 

This  monkey  was  born  on  the  voyage  from  India  on 
or  about  the  10th  of  April,  1903,  and  was  a  week  old  when 
it  arrived  at  the  quarantine  station.  It  was  sent  to 
Walpole  on  October  6,  1903,  with  another  young  monkey, 
No.  68,  of  about  the  same  age.  Both  monkeys  were 
tested  with  tuberculin  at  Walpole  with  a  negative 
result.  Monkey  68  acted  as  control  to  Monkey  70. 
On  arrival  at  Walpole,  Monkey  70  appeared  to  be  healthy 
in  every  respect ;  he  was  lively  and  very  active  and 
continued  so  up  to  November  6,  1903.  On  this  date  he 
was  noticed  to  be  a  little  seedy  ;  his  coat  "  stared  " 
and  his  appetite  was  not  so  good.  The  signs  of  ill-health 
continued  and  increased  in  severity  ;  on  November  9, 

Temperature. 


he  vomited  after  a  meal.  On  November  12th  he  safe 
dejectedly  in  a  corner,  occasionally  uttering  plaintive 
cries  ;  he  gaped  contir  ually,  each  gape  being  accom- 
panied by  a  short  spasmodic  inspiratory  gasp  (hiccough  ?). 
The  respirations  were  increased  (66  per  minute) ;  the 
coat  was  very  rough  and  the  appetite  poor. 

On  November  13  and  14  he  was  a  little  worse,  and  was 
visibly  wasting  ;  he  was  occasionally  heard  to  cough  ; 
the  temperature  on  the  14th  fell  to  a  very  low  level 

(37- rc). 

The  tuberculous  milk  used  to  feed  the  monkey  was 
usually  of  a  pale  lemon  yellow  colour  and  on  standing 
deposited  a  thick  white  sediment ;  it  was  extremely 
rich  in  tubercle  bacilli. 
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POST-MORTEM  EXAMINATION. 

One  submaxillary  lymphatic  gland  showed  two  minute 
yellow  points  ;  another  showed  one  minute  point. 

Inferior  Cervical  Glands. — On  both  sides  normal. 

Buccal  Lymphatic  Glands,  Parotid,  Larynx,  Pharynx, 
Tonsils,  QLsophagus,  Posterior  Pharyngeal  Glands,  Stomach, 
Intestines. — Normal. 

Mesenteric  Glands. — Considerably  enlarged ;  at  the 
upper  part  one  gland  showed  numerous  foci  of  tubercle  ; 
three  others  were  also  obviously  affected. 


Colic  Glands.— One  colic  gland,  near  the  caecum,  was  ob- 
viously affected  ;  a  colic  gland  near  the  middle  of  the 
colon  showed  a  yellow  focus ;  another  colic  gland  near  the 
latter  showed  a  similar  focus.  ssL 

Other  colic  glands  normal. 

Omentum,  Pancreas. — Normal. 

The  glands  around  the  stomach  w^re  normal. 

Spleen. — Not  enlarged.    Normal  in  appearance. 

Kidneys. — Normal  throughout, 
Suprarenal  Bodies. — Normal. 
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iiVer.— Normal  throughout. 

Lumbar,  Iliac,  Inguinal,  and  Axillary  Glands. — Normal. 
Diaphragm. — Normal. 

Pericardium. — Normal ;  contained  a  small  amount  of 
fluid. 

Heart  Valines  and  Muscle  Substance. — Normal. 

Lungs. — Were  emphysematous,  especially  at  the  edges, 
and  felt  nodular  throughout ;  they  showed  also  patches  of 
collapse ;  on  section  they  showad  closely  set  miliary 
tubercles  commencing  to  caseate. 

Bronchial  Glands,  Mediastinal  Glands. — Were  enlarged 
and  showed  numerous  foci  of  tubercle. 

Trachea,  Brain  and  Meninges. — Normal. 

On  the  right  side  the  first  eight  ribs  showed  cartilaginous 
nodes  near  the  angles  ;  the  fourth  and  sixth  had  in 
addition  a  node  in  the  course  of  their  shafts.  On  the  left 
side  similar  nodes  were  seen  in  the  fourth  to  the  seventh 
ribs,  about  the  centres  of  the  shafts.  The  latter  on  section 
were  cartilaginous  throughout ;  the  former  were  bony  in  the 
centres.  There  was  slight  beading  at  the  junctions  of  some 
of  the  costal  cartilages  and  ribs. 

Diagnosis. 

Tuberculosis  of  mesenteric  and  colic  glands,  lungs  and 
bronchial  glands. 

M  ic  rose  op  ical  Exa  in  i  na  t  io  n . 
Smears  from   the   Lung,    a    Mediastinal    Gland,  a 
Mesenteric   Gland,   and   a    Mid-Colic    Gland  showed 
numerous  tubercle  bacilli. 


Paraffin  Sections. 

Paraffin  sections  of  the  two  affected  submaxillary 
glands  were  prepared.  One  gland  showed  an  en- 
largement of  one  of  the  cortical  nodules  with  early 
n.'crosis  of  the  lymphoid  cells  ;  bacilli  were  very 
numerous  and  were  scattered  singly  and  in  groups 
throughout  the  nodule  ;  no  giant  cells  were  seen. 
The  second  gland  showed  a  larger  area  of  necrosis 
affecting  ai  least  three  of  the  cortical  nodules  ;  in 
this  area  there  were  large  patches  of  tissue  unstained 
with  methylene  blue  and  small  masses  of  lightly 
stained  round  cells.  Tubercle  bacilli  were  numerous 
in  every  part  of  the  affected  area,  but  were  more 
abundant  in  those  parts  not  completely  necrosed  : 
ba-illi  were  also  found  in  the  midst  of  app  irently  un- 
altered cells  at  the  periphery  of  the  area. 

Animals  Inoculated. 

With  an  emulsion  made  from  pieces  of  affected  lung, 
G.P.  695.  (S.)  died  in  33  days  of  general  tuberculosis  ; 
G.P.  696.  (S.)  died  in  38  days  of  general  tuberculosis  ; 
G.P.  698.  (I.)  died  in  16  days  of  acute  tuberculosis; 
G.P.  698.  (I.)  died  in  14  days  ot  acute  tuberculosis. 

With  emulsion  from  spleen,  G.P.  703.  (I.)  killed  in 
38  days,  general  tuberculosis. 

Monkey  68.  rexred  practically  from  birth  in  the  quaran- 
tine station  at  Isleworth.  kept  under  similar  conditions 
and  of  the  same  age  as  Montey  70,  was  used  as  a  con- 
trol. It  was  killed  on  November  3rd,  1903,  and  found  to  be 
perfectly  healthy.  Two  guinea  pigs  inoculated  from  it 
remained  healthy. 


RHESUS  MONKEY  72.  (Aged  Female.) 
(Mother  of  Monkey  70.) 

Fed  on  October  26th,  1903,  with  a  small  quantity  of  Milk  from  the  inoculated  quarters  of  cow  74. 
Died— November  14th,  1903.    19  days  later. 


Clinical  His'.orij. 

She  was  tested  with  tuberculin  at  the  quarantiae 
station,  with  a  negative  result. 

On  arrival  at  Walpole  on  October  26^1,  she  was  given 
some  bread  moistened  with  a  small  quantity  of  tuber- 
culors  mQk  from  Cow  74  (the  milk  was  withdrawn  from  the 
left  fore  quarter  after  the  death  of  the  cow  )  ;  the  monkey 
ate  some  of  the  dry  jDarts  of  the  bread  bub  picked  out  and 
threw  away  all  those  parts  moistened  with  the  milk. 
A  few  drops,  however,  remained  in  the  measure  ;  these 
were  diluted  with  saline  and  pirietted  into  the  mouth  of 
the  animal.  A  smear  from  the  diluted  milk  showed  fairly 
numerous  tubercie  bacilli. 

Tlie  monkey  at  first  enjoyed  moderately  good  heaLh  and 
had  a  fair  appetite  ;  she  was  evidently  very  old  ;  her  back 
was  bowed  and  stiff  and  many  of  her  finger  joints  were  stiff- 
ened. Nine  or  ten  days  after  arrival  a  t  Walpole  she  broke 
loose  from  her  chain,  climbed  to  the  rafters,  and  for  some 
reason  lost  her  grip,  falling  to  the  ground  on  to  her  head, 
a  distance  of  10  to  12  feet.  After  this  fall  she  became 
very  weak  and  would  eat  very  little  food. 

On  the  morning  of  November  14  she  was  found  in  a 
moribund  condition  hanging  over  the  side  of  the  bench 
to  which  she  was  chained  ;  during  the  night  she  had 
evidendy  slipped  over  the  edge  ond  remained  suspended 
ac  the  end  of  the  chain,  too  weak  to  struggle  back  again. 
Throughout  the  day  she  was  cold  and  collapsed  and 
quite  msensible  to  her  surroundings  ;  she  died  in  the 
early  part  of  the  evening. 

The  temperature  during  the  first  nine  days  never  ex- 
ceeded 37 '6'  C.  ;  after  her  fall  it  was  constantly  ab- 
normally low,  on  several  occasions  barely  raising  the 
level  of  the  mercury  in  a  clinical  thermometer  ;  on  the 
day  of  her  death  the  temperature  was  too  low  to  record. 

POST-MORTEM  EXA:\I1NAT10N. 
Body. — Greatly  emaciated. 

Submaxillary  Glands,  Cervical  Glands,  Inguinal  Glands. — 
Normal. 


Small  Intestine. — The  coats  were  thinned,  but  were  other- 
wise not  abnormal. 

Gcecuni. — Had  two  circular  ulcers,  one  1*5  cm.  the 
other  0'5  cm.  in  diameter  ;  also  around  the  ileo-crecal 
valve  an  irregular  ulcerated  area. 

The  ulcers  had  abrupt  edges,  smooth,  slightly  pig- 
mented floors  and  thickened  bases ;  there  were  no  sub- 
peritoneal tubercles. 

Colon. — About  the  middle  a  portion  of  the  gut  for  a 
distance  of  two  and  a  half  inches  showed  an  almost  com- 
plete absence  of  mucous  membrane  and  greatly  thickened 
muscular  and  submucous  coats  ;  the  lumen  of  the  tube  at 
this  part  was  narrowed.  Immediately  below,  for  about 
an  inch  and  a  half,  there  was  serpiginous  ulceration, 
isolating  small  islands  of  mucous  membrane.  A  httle 
lower  down  one  or  two  small  irregular  ulcers  were  seen. 

,  Liver,  Spleen,  Kidneys,  Suprarenals. — Normal  on 
surface  and  on  section. 

Mesenteric  Lymphatic  Glands,  Gastric,  Colic,  Lumbar, 
Iliac. — -Normal  in  appearance. 

Lungs. — Showed  on  the  surface  several  small  greyish 
areas  ;  these  on  section  were  thin- walled  cavities  con- 
taining minute  white  parasites. 

The  bases  of  both  lower  lobes  were  adlierent  by  fibrous 
bands  to  the  diaphragm. 

The  lungs  and  thoracic  glands  exhibited  no  naked  eye 
evidence  of  tubercle. 

Heart,  Brain  and  Meninges. — -Normal. 

Animals  Inoculated  I ntraperitoneally. 

Guinea-pig  704,  incc  dated  with  an  emulsion  made 
from  the  submaxillary  glands  and  killed  after  32  days, 
showed  general  tuberculosis. 

Guinea-pig  705,  inocjhted  with  an  emulsion  made 
from  several  mesenteric  glands,  died  in  22  days  of  general 
tuberculosis. 


654 

RHESUS  MONKEY  64.  (Aged  Female.) 

Fed  with  Milk  of  Cow  68  from  June  29th,  1903,  to  August  1st,  1903,  a  period  of  33  days. 
Amount  of  Milk  Consumed — about  1,290  cubic  centimetres. 
Killed — September  24th,  1903.    87  days  after  the  experiment  began. 


Clinical  History. 

The  monkey  was  a  very  old  animal  and  was  not  in  good 
condition  on  arrival  at  Walpole  ;  she  was  thin ;  her  back 
was  stiff  and  considerable  bowed,  and  from  her  nostrils 
there  was  a  slight  mucous  discharge  which  later  became 
muco-purulent. 

She  was  tested  with  tuberculin  at  the  quarantine 
station  with  a  negative  result. 

The  monkey  did  not  drink  the  milk  at  all  readily  ;  on 
many  occasions  it  had  to  be  given  mixed  with  her  ordinary 
food  ;  on  several  days  no  milk  at  all  was  taken  ;  on  others 
the  food  containing  the  milk  would  not  be  completely  con- 
sumed ;  an  exact  estimate  therefore  of  the  total  amount 
drunk  was  not  possible. 

The  appetite  of  the  animal  from  the  start  was  not  good, 
and  during  the  time  she  was  at  Walpole  became  poorer. 
Besides  the  loss  of  appetite  there  was,  day  by  day,  slight 
but  appreciable  increase  in  weakness  and  emaciation. 

The  temperature  was  not  taken. 

Tuberculin  test,  September  15th,  1903,  74  days  after  the 
experiment  began.  Rise  of  temperature  0'8°  C.  Dose 
of'tuberculin  0-5°  C. 

POST-MORTEM  EXAJVIINATION. 

Animal  much  emaciated. 
No  fluid  in  peritoneal  cavity. 

The  omentum,  great  mesentery  and  colic  mesentery 
contained  numerous  tubercles,  varying  in  size  from 
a  barley  grain  do\wiwards. 

A  few  tubercles  were  also  present  under  the  peritoneum 
•on  the  floor  of  the  abdomen.  The  tubercles  were  opaque, 
greyish  in  colour  ;  not  visibly  caseous. 

In  the  pelvic  cavity,  above  the  uterus,  lying  quite 
free,  were  three  bodies  with  smooth  surfaces.  The 
largest  was  oval  in  shape,  and  3  cm.  in  its  long  diameter. 
It  had  an  opaque  white  surface,  for  the  most  part  fibroid  in 
<;haracter,  but  in  some  parts  bony.  The  two  smaller 
■ones  were  somewhat  softer,  nearly  spherical,  abovit  1  cm. 
in  diameter. 

On  section  through  the  large  body  there  was,  beneath 
a  thin  fibrous  capsule,  an  incomplete  bony  shell,  thicker 
and  more  opaque  in  some  places  than  in  others,  sur- 
rounding a  brown  translucent  jelly-like  material ;  this 
■was  subdivided  into  rounded  areas  by  thin  calcareous 
trabecular. 

The  posterior  ends  of  the  inferior  turbinate  bones 
were  thickened  and  congested. 

Tongue,  Pharynx,  Palate,  TonszYs.— Normal. 

Intestines. — There  was  no  ulceration  of  the  mucous 
membrane  of  the  small  intestine :  in  several  places 
the  coats  of  the  intestine  were  considerably  thinned,  in 
."3  ome  for  a  distance  of  four  inches  ;  the  mucous  [mem- 
brane in  these  places  was  smooth,  and  when  placed  in 
formalin  was  not  thrown  into  folds  in  the  way  that 
normal  membrane  usually  is. 

In  the  upper  part  of  the  caecum  there  was  a  longitudinal 
ulcer,  1  in.  by  |:  in.  ;  the  thickened  and  raised  margins 
were  in  contact  and  projected  over  the  upper  two- 
thirds  of  the  ulcer,  whilst  at  the  lower  end  a  triangular 
part  of  the  floor  was  exposed.  The  surrounding  mucous 
membrane  was  slightly  puckered,  but  showed  no  con- 
gestion :  the  base  of  the  ulcer  was  thickened  and  fibroid. 

There  was  a  little  group  of  subperitoneal  tubercles  in 
the  thickened  peritoneum  near  one  end  of  the  ulcer, 
but  similar  tubercles  were  also  seen  in  other  parts  of 
the  caecum. 

Near  the  longitudinal  ulcer  there  was  a  slightly  elevated 
circular  area  of  thickened  mucous  membrane  a  quarter 
of  an  inch  in  diameter,  with  a  small  central  ulceration  : 
the  base  was  thickened  and  some  minute  yellow  points  were 
seen  imder  the  peritoneum.  Both  ulcers  appeared  to 
be  ulcers  of  old  standing. 


None  of  the  abdominal  glands  appeared  to  be  enlarged 
or  otherwise  abnormal,  except  the  hepatic  and  one 
gastric  gland.  The  latter  was  not  enlarged,  but  showed 
on  section  two  opaque  points  about  the  size  of  mustard 
seeds,  which  may  have  been  tubercles.  No  tubercle 
bacilli  were  found  in  a  smear  made  from  this  gland. 

Liver. — Crowded  with  nodules,  for  the  most  part 
yellow  and  opaque,  the  largest  about  3mm.  in  diameter. 

Hepatic  Lymphatic  Glands. — Showed  one  or  two  small 
tubercles,  similar  to  those  noted  in  the  gastric  glands. 

Spleen.— Paitieblly  adherent  to  diaphragm  and  left 
kidney,  was  a  little  enlarged  and  crammed  with  yellow 
opaque  tubercles,  the  largest  ^  cm.  in  diameter. 

Kidneys. — The  right  contained  one  opaque  tubercle  in 
its  cortex  about  2  mm.  in  diameter. 

In  the  substance  of  the  left  kidney,  in  the  boundary 
layer,  there  was  a  somewhat  smaller  tubercle. 

Suprarenal  Bodies. — Normal. 

In  the  diap^iragm,  both  subpleural  and  subperitoneal, 
there  were  numerous  yellow  tubercles  (most  numerous 
on  left  side). 

Pleura. — Norma''. 

Lungs. — Both  lungs  contained  dozens  of  firm  tubercles, 
and  in  addition  the  right  lung  contained  a  rounded  nodule, 
2J  cm.  in  diameter,  which  on  section  was  found  to  be 
caseous  almost  throughout. 

Right  Bronchial  Gland. — Was  enlarged  and  contained 
some  small  tubercles. 

The  left  appeared  normal. 

At  the  upper  part  of  the  thorax,  behind  each  first  rib, 
there  was  an  enlarged  gland  ;  that  on  the  left  side  con- 
tained three  or  four  greyish  white  caseous  areas,  whilst 
that  on  the  right  side  was  entirely  softened.  Two  large 
glands  in  front  of  the  trachea  were  in  a  similar  condition 
to  the  latter  and  contained  soft  greenish  pus. 

The  glands  in  the  posterior  mediastinum  were  much 
enlarged  and  caseous  throughout. 

Brain  and  its  Membranes. — Normal. 

Lying  close  to  the  periosteum  of  the  left  parietal  bone 
there  was  a  flattened  leaden  pellet. 

There  was  a  malunited  fracture  of  the  left  tibia  and 
several  dislocated  joints  in  the  tail. 

Various  Lympihatic  Glands  : 

Cervical,   Submaxillary,   Femoral,  Inguinal,  Sub- 
lingual. — Normal. 

Each  Lumbar  Gl<^nd  had  a  caseating  tubercle  about  the 
size  of  a  No.  4  shot. 

Microscopical  Examination.  i 
Smears  from : 

The  Large  Nodule  in  Right  Lung.—-Five  tubercle 
bacilli. 

A    Tubercle   in  the   Mesentery. — Three  tubercle 
bacilli. 

A  Tubercle  in  the  Liver. — Twenty  tubercle  bacilli. 
A  Tubercle  in  the  Spleen. — No  tubercle  bacilli. 

Emulsion  of  Spleen  {used  to  inoculate  Guinea  Pigs.) 
— Tubercle  bacili. 

Caseous  Thoracic  Gland. — One  tubercle  bacillus. 
A  Kidney  Tubercle^ 

A  Lumbar  Gland    'r  No  tubercle  bacilli. 
A  Gastric  Gland  J 

Guinea-Pigs  Inoculated. 

Four  guinea-pigs  were  inoculated  with  an  emulsion  from 
the  spleen,  two  subcutaneously  and  two  intraperitoneaUy  ; 
all  developed  tuberculosis. 
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RHESUS  MONKEY  66.  (Adult  Male.) 

Ped  with  Milk  of  Cow  68  from  June  29th,  1903,  to  August  1st,  1903,  a  period  of  33  days. 

Amount  of  Milk  Consumed— 3,055  cubic  centimetres. 

Killed— September  24th,  1903.    87  days  after  the  experiment  began. 


Clinical  History. 
On  arrival  at  Walpole  this  monkey  was  in  very  good 
conditirn  and  during  the  experiment  showed  no  sign  of 
ill-health. 

Tuherculin  Tests. 
June  21st,  1903.   Before  experiment.   Result,  negative. 
September  16th,  1903.    74  days  after  the  experiment 
began.    Dose  of  tuberculin  0-5°C.    Result,  negative. 

POST-MORTEM  EXAMINATION. 

Condition.— ModeTa,te\y  good  ;  very  little  fat.  Muscles 
firm  and  well  developed. 

Left  Tonsil. — Showed  two  yellow  foci  ;  one  not  larger 
than  a  mustard  seed,  the  other  just  visible. 

Piiarynx,  Oesophagus,  Cervical,  Suhmc  xi'lary  and  Sub- 
lingual Glands. — Normal. 

Omentum  anfl  Peritoneum.— Thevz  was  no  tubarcle  on 
tlie  p::ritoneum ;  the  omentum  showed  a  small  hard 
gland,  from  which  on  section  soft  dirty  yellow  matter 
exuded. 

Other  glands  in  omentum  normal. 

Stomach,  Small  Intestine. — Normal. 

Large  Intestine. — The  caecum  showed  a  small  ulcer 
I  in.  by  ^  in.,  with  an  irregular  hard  base  ;  no  sub- 
peritoneal tubercles  visible. 

Just  below  hepatic  flexure  there  were  three  large  glands 
attached  to  the  colon  ;  on  section  surrounded  by  thick 
connective  tissue  enclosing  cheesy  matter  and  a  few 
discrete  tubercles.  In  the  mucous  membrane  opposite 
the  glands  was  a  transverse  irregular  ulcer  |  in.  by  J  in., 
with  subperitoneal  discrete  tubercles  in  the  base. 

There  was  a  small  triangular  ulcer  in  transverse  colon  : 
no  obvious  tubercle  in  base  :  lower  down  were  one  or 
two  small  erosions  ;  no  visible  tubercle. 

The  rest  of  the  colic  glands  (except  those  described 
above),  normal. 

One  gland  (gastric)  at  head  of  pancreas  showed  one 
yellow  tubercle. 

Lumbar,  Iliac,  Inguinal  Glands,  Larynx,  Trachea — 
Normal. 

Liver. — Showed  on  the  surface  sparsely  scattered 
slightly  projecting  tubercles,  1  to  3  mm.  in  diameter, 
the  larger  showing  yellow  caseous  centres. 


Hepatic  Lymphatic  Gland. — Showed  one  small  yellow 
tubercle. 

Spleen. — Showed  several  projecting  caseous  tubercle 
like  the  liver. 

Sujjrarenal  Bodies,  Kidneys,  Testicles. — Normal. 

Lungs. — Showed  very  sparsely  scattered  hard  tubercles, 
2  or  3  mm.  in  diameter,  caseating  in  the  centre  ;  all 
on  the  surface,  about  ten  in  all. 

Left  Bronchial  Gland. — Showed  a  small  caseous  tubercle. 
Other  thoracic  glands  were  normal. 

Heart,  Pericardiim,  Pleura,  Dura  Mater,  Pia  Mater, 
Bra  in. — Normal. 

Diagnosis. 

Primary  tuberculosis  of  caecum  and  colon  (two  tuber- 
culous ulcers). 

Secondary  tuberculosis  of  colic  glands,  of  one  gastric 
gland,  one  hepatic  gland,  of  liver  and  spleen  ;  of  one 
bronchial  gland  and  of  both  lungs  (very  slight). 

Microscopical  Examination. 

Tubercle  bacilli  were  found  in  smears  made  from  the 
left  bronchial  gland,  a  large  colic  gland  and  the  emulsion 
of  the  spleen  used  to  inoculate  guinea-pigs. 

No  tubercle  bacilli  were  seen  in  smears  made  from  a  lung 
and  a  liver  tubercle. 

Paraffin  Sections  :— 

Sections  through  the  yellow  tubercle  in  the  gastric 
gland  showed  a  focus  of  necrosed  tissue  and  degenerat- 
ing cells  :  in  every  part  of  the  area  tubercle  bacilli 
were  found. 

Sections  through  one  of  the  tubercles  in  the  left 
tonsil  showed  an  irregular  area  of  large  palely  stain- 
ing cells  and  a  few  giant  cells.  No  tubercle  bacilli 
were  seen. 

Near  the  mouth  of  one  of  the  crj^pts  a  tubercle 
bacillus  was  seen  on  the  surface  of  the  epithelium 
in  the  midst  of  some  cocci. 

Guinea-Pigs  Inoculated. 

With  emulsion  of  spleen  :— G.  P.  591  (S.) ;  G.  P.  592 
(S.)  ;  G.  P.  593.  (I.)  ;  G.  P.  594  (I.).- All  died  of 
general  tuberculosis. 
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JlHESUS  MONKEY  74. 


Fed  six  times  between  November  21st  and  December  9th,  1903,  with  culture  obtained  from  the  supramammary 
lymphatic  gland  of  Cow  68.    (Virus  B.  III. ) 

Doses — November  21st,  1903,  one  serum  culture,  3rd  generation,  18  days  old  ;  November  25th,  1903,  one  serum 
culture,  5th  generation,  12  days  old  ;  November  27th,  1903,  one  serum  culture,  5th  generation,  14  days  old  ;  November 
29th,  1903,  one  serum  culture,  5th  generation,  16  days  old  ;  December  3rd,  1903,  four  serum  cultures,  5th  gensration, 
12  days  old  ;  December  9th,  1903,  three  serum  cultures,  6th  generation,  12  days  old. 

The  growth  on  each  of  the  serum  tubes  was  thin  and  scanty. 

Found  Dead — December  31st,  1903.    40  days  after  the  experiment  began. 
Clinical  History. 

The  monkey  became  suddenly  ill  in  the  last  week  of  collapse  quickly  supervened  ;  during  the  last  four  days 
December — rough  coat,  loss  of  appetite  and  quietness.  of  life  the  temperature  was  too  low  to  be  recorded  on  a 
The  temperature  then  began  to  fall,  and  other  signs  of     clinical  thermometer. 


Tcmperatare, 

NOVEMBER  December 

A2  24  30  5  10  15  20 


POST-MORTEM  EXAMINATION. 

Animal  thin,  but  not  markedly  emaciated. 

Tongue,  Oesophagus,  Larynx,  Trachea. — Normal. 

Tonsils. — Showed  no  si^n  of  tuberculosis. 

Posterior  Pharyngeal  Glands. — Were  enlarged  and 
showed  softened  caseous  nodules,  the  largest  about  4  mm. 
in  diameter. 

Submaxillary  Glands. — Were  also  enlarged  and  con- 
tained similar,  but  smaller  nodules. 

One  submental  gland  contained  a  caseous  focus. 

Cervical  Glands. — Two  cervical  glands  in  the  middle  of 
the  neck,  one  on  each  side,  showed  minute  foci. 

A  deep  cervical  gland  on  the  left  side  in  the  posterior 
triangle  showed  caseous  nodules. 

A  gland  on  the  opposite  side  was  normal. 

Abdomen  : 

Peritoneal  Cavity. — Contained  a  small  amount  of 
clear  yellow  fluid. 

Somatic  Peritoneum. — Normal. 

Mesenteric  Glands. — -At  the  junction  of  the  ileum 
and  the  cseoum  a  large  glandular  mass  was  found, 
measuring  4  by  3  by  2  cm.  The  mass  was  entirely 
softened  and  yellowish  white  in  colour. 

Besides  this  mass  numerous  other  glands,  situated 
along  the  attachment  of  the  mesentery  to  the  small 
intestine,  were  found  to  be  enlarged  and  to  contain 
caseous  foci. 

There  were  numerous  enlarged  glands  along  the 


junction  of  the  mesentery  and  the  colon,  all  sho  wing 
caseous  foci. 

Small  Intestine. — The  interior  of  the  small  intestine 
showed  a  few  minute  ulcers  in  the  Peyer's  patches. 

The  solitary  glands  were  all  indurated  and  on 
section  were  seen  to  be  caseous  in  their  central  parts. 

A  smear  made  from  one  of  these  showed  very 
numerous  tubercle  b  ;c.lli. 

The  Peyer's  patches  were  firm  and  on  section 
resembled  the  solitary  glands.  On  the  peritoneal 
surface  opposite  to  them  were  caseous  deposits  in 
the  form  of  small  irregular  masses  and  foci,  extend- 
ing in  one  case  all  round  the  circumference  of  the 
bowel.  In  the  upper  part  of  the  bowel  the  peri- 
toneum showed  scattered  caseous  foci. 

Large  Intestine. — In  the  large  intestine  three 
nodules  were  found  in  the  mucous  membrane  of  the 
colon.  These  nodules  were  each  about  the  size  of  a 
pea,  and  one  contained  caseous  foci. 

Liyer. — Contained  one  yellow  tubercle  in  the  sub- 
stance of  the  organ;  otherwise  normal. 

Spleen. — Showed  three  yellow  foci,  two  on  the 
surface  and  one  in  the  substance,  about  the  size  of 
pins'  heads. 

Kidneys. — One  kidney  showed  in  the  cortex  be- 
neath the  capsule  a  minute  translucent  tubercle. 
The  other  kidney  was  normal. 
Suprarenals. — Both  normxl. 
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Thorax: 
Lungs : 

Bight. — Upper  lobe  adherent  to  the  thoracic 
wall  ;  middle  lobe  partially  adherent.  The  whole 
of  the  lung  was  congested  and  contained  about  six 
or  eight  nodules,  varying  in  size  from  a  small  to  a 
large  pea,  all  caseous  in  the  centre,  and  a  few  smaller 
ones  that  were  not  caseous. 

Left. — ^The  lower  lobe  was  fixed  by  recent  ad- 
hesions. The  lung  presented  similar  appearances 
to  the  right. 

Bronchial  Glands. — Both  bronchial  glands  were  en- 
larged and  contained  numerous  caseous  foci. 

A  gland  immediately  superior  to  the  right  bron- 
chial gland  was  similarly  affected. 

A  gland  in  front  of  the  trachea,  behind  the  manu- 
brium sterni,  was  enlarged  and  contained  a  caseous 
focus. 

Heart,  Pericardium. — Normal. 


Axillary  Glands,  Inguinal  Glands,  Iliac  Glands, 
Lumbar  Glands,  Brain  and  Meninges. — Normal. 

M icroscopical  Examination. 
Smears  from  : 

Mesenteric  Gland,  Spleen. — Tubercle  bacilli. 
Kidney. — A  few  tubercle  bacilli. 
Posterior  Pharyngeal  Gland,  -i  Tubercle  bacilli 
Submaxillary  Gland.  j  found. 

Solitary   Gland   (Intestine). — Numerous  tubercle 
bacilli. 

Nodule  in  Ccecum. 
Subperitoneal  Nodule. 

Guinea-Pigs  Inoculated. 
With  Emulsion  of  Mesenteric  Glands.— G.P.  768    (S.)  ; 
G.P.  769  (I.). 

With  Emulsion  of  Spleen.— G.P.  770  (S.) ;  G.P.  771 
(I.). 

With  Peritoneal  Fluid.— G.P.  781  (S.). 
All  died  of  general  tuberculosis. 


}  Tubercle  bacilli  found. 


RHESUS  MONKEY  76. 

Fed  with.  Culture  (20  days  old,  4th  generation)  obtained  from  the  supramammary  Ijmiphatic  gland  of  Cow  44. 
Dose — 0"01  milligramme. 
Date— April  7th,  1904. 

Died— November  21st,  1904.    228  days  after. 


Clinical  History. 

During  the  first  four  months  the  monkey  showed  no 
signs  of  illness.  Towards  the  end  of  August  he  appeared 
to  be  thinner,  and  his  coat  was  rough.  In  September 
the  respirations  became  slightly  increased,  and  the 
animal  was  distinctly  thinner  ;  the  amount  of  food  ta.ten 
began  to  grow  less. 

During  the  month  of  October  he  got  progressively 
thinner  and  weaker,  and  in  the  last  few  weeks  of  life 
emaciation  and  weakness  became  extreme ;  quiet 
respiration  was  only  slightly  increased,  but  after  exertion 
was  very  hurried.  There  was  occasional  cough,  never 
severe,  in  the  latter  part  of  the  illness. 

He  was  found  in  a  moribund  condition  on  November 
21st,  1904,  228  days  after  being  fed. 

Temperature. — The  temjierature  until  October  6th  was 
practically  normal  and  never  rose  higher  than  40'0°C., 
(except  after  a  tuberculin  te?t)  ;  during  the  rest  of  the 
experiment  it  showed  a  tendency  to  assume  a  slightly 
higher  level. 

Tuberculin  Tests. 

June  23,  1904.  Dose  of  tuberculin,  O'S  cc.  Reaction 
negative  ;  temperature  greatly  depressed. 

July  27,  1904.  Dose  of  tuberculin,  I'O  cc.  Reaction 
positive.    Rise  of  temperature,  1'7°  C. 

September  1,  1904.  Dose  of  tuberculin,  2*0  cc.  Re- 
action positive.    Rise  of  temperature,  1'2°  C. 

September  19,  1904.  Dose  of  tuberculin,  8"0  cc. 
Reaction  positive.    Rise  of  temperature,  1'2°  C. 

October  4,  1904.  Dose  of  tuberculin,  5  "0  cc.  Reaction 
positive.    Rise  of  temperature,  1-6°  C. 

October  6,  1904.  Dose  of  tuberculin,  5'0  cc.  Re- 
action positive.    Rise  of  temperature,  1  •  6°  C. 

October  20,  1904.  Dose  of  tuberculin,  5-0  cc.  Slight 
rise  (to  40 '9°  C),  but  temperature  very  high  at  time  of 
test. 

October  21,  1904. — Dose  of  tuberculin,  5'0  cc.  ;  rise 
of  temperature,  0'6°  C. 

October  22,  1904. — Dose  of  tuberculin,  5"0  cc.  ;  rise 
of  temperature,      0'8°  C. 

October  24,  1904. — Dose  of  tuberculin,  5"0  cc.  ;  rise 
of  temperature,  0-9°  C. 

October  26,  1904. — Dose  of  tuberculin,  5'0  cc.  ;  rise 
of  temperature,  0-8°  C. 

POST-MORTEM  EXAMINATION, 

Body. — Emaciated. 

Tongue,  Tonsils,  Pharynx,  Submental  Glands,  Submax- 
illary Glands. — Normal. 

Left  Pharyngeal  Gland. — The  size  of  a  pea,  was  partly 
caseous. 

Right  Pharyngeal  Gland. — Twice  the  size  of  the  left 
was  caseous  and  softened  throughout. 

77. 


Cervical  Glands.— A  cervical  gland  in  the  middle 
of  the  neck,  on  the  right  side,  resembled  the  pharyngeal. 
Other  cervical  glands  were  normal. 

In  the  subcutaneous  tissues  a  little  above  and  to  the 
right  of  the  right  nipple,  there  were  two  thin-walled 
cyscs,  half  an  inch  and  two- thirds  of  an  inch  in  diameter 
respectively,  filled  with  thick  greenish -yellow  caseo-pus 
(probably  glands)  ;  the  cysts  were  joined  together  and 
the  skin  was  freely  movable  over  them.  In  the  right 
axilla  there  were  two  glands,  one  the  size  of  a  French  bean, 
the  other  smaller,  which  were  practically  caseous  through- 
out. Between  these  glands  and  the  cysts  described 
above  there  was  a  small  gland,  which  was  normal  on 
section. 

The  glands  along  the  external  mammary  vein  and 
in  the  axilla  on  the  left  side  were  normal. 

Inguinal  Glands. — One  left  ^inguinal  gland,  1  cm. 
in  diame'icr,  was  caseous  throughout  and  softened. 

Right  inguinal  glands  normal. 

Abdomen  : 

Omentum. — The  omentum  was  thickly  studded 
with  yellow  nodules  ranging  in  size  from  a  No.  4 
shot  to  a  split  pea  ;  on  section  they  were  caseous 
throughout  and  softened  ;  they  were  most  numerous 
near  the  spleen  and  around  the  lower  border  of 
the  stomach.  Besides  the  larger  nodules  there  were 
fairly  numerous  glassy,  almosij  transparent  tubercles, 
the  size  of  mustard  seeds. 

In  the  lower  part  of  the  omentum  there  was 
a  large  fibroid  (parasitic)  nodule,  which  was  adherent 
to  the  ileum  two  inches  from  the  ileo-colic  valve  ;  the 
nodule  contained  a  cavity  filled  with  dark  greenish 
material. 

Peritonemn. — The  parietal  peritoneum  showed 
below  the  left  kidney  a  group  of  caseous  tubercles,, 
the  largest  the  size  of  a  shot. 

The  mesentery  showed  one  small  tubercle  and  a 
pea-sized  caseous  nodule.  On  the  meso- colon  there 
were  a  few  scattered  nodules. 

Spleen. — Was  closelj'  adherent  to  the  abdominal 
wall  and  peritoneum  covering  the  left  kidney  ;  it 
was  much  larger  than  normal,  measuring  .3  in.  by  1|- 
in.  by  1  in.  The  capsvile,  where  adherent,  was  very 
thickened  and  showed  in  other  parts  numerous  caseous 
tubercles,  singly  and  in  groups. 

On  section  the  pulp  was  extensively  replaced  by 
yellow  caseous  softened  masses,  some  of  which  were 
very  large  and  lobular  in  outline. 

The  lymphatic  glands  in  the  hilum  of  the  spleen 
were  enlarged  and  partly  caseous. 

Liver. — The  substance  was  pale  and  closely  beset 
with  tubercles  and  nodules  ;   the  tubercles,  mostly 
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about  the  size  of  pins'  heads,  were  yellowish-white  in 
the  centre,  translucent  at  the  margins  ;  the  nodules 
were  thin-walled  cysts,  the  size  of  peas,  filled  with 
glairy  bile-stained  muco-pus. 

Portal  Glands. — Three  in  number,  the  largest  the 
size  of  a  sparrow's  egg,  were  caseous  throughout 
and  entirely  softened. 

Kidneys. — The  left  kidney  showed  in  the  cortex 
on  the  surface  moderately  numerous  tubercles, 
ranging  in  size  from  a  point  just  visible  to  the  naked 
eye  to  a  body  2  mm.  in  diameter  ;  the  small  tubercles 
■\v  ere  grey,  the  larger  ones  opaque  and  caseous  ;  in 
the  depth  of  the  cortex  similar  tubercles  were  seen, 
but  here  they  were  not  so  numerous  as  on  the  surface. 

The  right  kidney  showed  similar  tubercles. 

Suprarenal  Bodies. — Normal. 

Pancreas. — On  section  through  the  head  of  the 
pancreas  numerous  small  cavities,  filled  with  caseo- 
pus,  were  seen. 

Caliac  Glands. — Three  or  four  coeliac  glands  were 
enlarged  and  showed  in  the  cortices  soft  caseous 
areas  and  foci. 

Lumbar  Glands. — The  glands  in  the  lumbar  region 
■\^ere  fused  together  to  form  a  mass  the  size  of  a 
thrush's  egg.  On  section  they  were  completely 
caseous  and  softened  and  had  thick  fibrous  capsules. 

Iliac  Glands. — Were  enlarged  and  contained 
caseous  foci. 

(Stomach.— Normal. 

Small  Intestine. — The  mucous  membrane  of  the 
small  intestine  showed  from  twelve  to  fifteen  small 
iilcers,  with  raised  congested  undermined  margins  and 
slightly  thickened  caseous  bases.  The  ulcers  occurred 
chiefly  in  the  lower  part  of  the  intestine. 

Large  Intestine. — The  walls  of  the  large  intestine 
contained  numerous  pea-sized  parasitic  nodules,  filled 
with  dark  grumous  material. 

Mesenteric  Glands.  —  Three  mesenteric  glands 
were  moderately  enlarged,  and  showed  on  section 
caseous  softened  areas,  which  practically  entirely  re- 
placed the  gland  substance.  The  rest  of  the  mesen- 
teric glands  (in  the  lower  part  of  the  mesentery)  were 
little  if  at  all  enlarged  and  showed  small  isolated 
caseous  nodules. 

Ileo-Colic  Glands. — Slightly  enlarged,  showed 
similar  nodules. 

Colic  Glands. — Many  of  the  colic  glands  were  en- 
larged to  the  size  of  peas  and  were  caseous  through- 
out ;  others  contained  caseous  nodules,  2  and  3  mm.  in 
diameter. 
Thorax  : 

Heart. — On  the  pleural  surface  of  the  pericardium 
there  were  several  caseous  tubercles,  ranging  in  size 
from  a  pin's  head  to  a  pea. 

On  the  pericardium  covering  the  great  vessels 
there  were  a  few  discrete  tubercles. 

Heart  muscle  and  valves  normal. 

Lungs. — Both  caudal  lobes  were  attached  to  the 
lower  part  of  the  chest  wall  by  long  slender  processes 
of  cormective  tissue. 

The  right  cephalic  lobe  showed  a  firm  adhesion  to 
the  posterior  wall  of  the  thorax. 

Right  caudal  lobe  contained  fairly  numerous  grey 
miliary  tubercles,  opaque  and  caseous  in  the  centre. 
Similar  tubercles  were  seen  on  section,  and  one  or  two 
that  were  slightly  larger. 


The  right  middle  lobe  was  almost  completely  con- 
solidated, the  solid  parts  consisting  of  reddish  trans- 
lucent tissue,  closely  studded  with  caseous  tubercles  ; 
at  the  tip  of  the  lobe  there  was  a  large  caseous  and 
softened  nodule. 

The  right  cephalic  lobe  showed  near  the  root  a 
large  solid  mass  in  an  advanced  condition  of  caseation  ; 
the  pleura  over  it  was  thickened  and  adherent  to  the 
chest  wall ;  the  rest  of  the  lobe  was  emphysematous, 
and  showed  miliary  tubercles  and  one  or  two  pea- 
sized  nodules. 

The  left  cephalic  lobe  contained  a  number  of 
miliary  tubercles,  and  one  or  two  small  nodules  ; 
one  flap  of  this  lobe  was  consolidated  and  extensively 
caseated. 

The  left  caudal  lobe  contained  in  the  depth  sur- 
rounding the  bronchus  an  irregular  solid  mass  ;  the 
cut  surface  showed  soft  caseous  areas  and  miliary 
tubercles  surrounded  by  firm  fibroid  tissue ;  in 
the  upper  part  of  the  mass  there  was  an  irregular  air 
containing  cavity  with  smooth  walls  lined  with  caseo- 
pus.  In  the  upper  part  of  the  lobe  there  was  a  second 
consolidated  mass,  very  irregular  in  outline,  showing 
on  section  miliary  tubercles  and  areas  of  early  casea- 
tion. 

Bronchial  Glands. — The  right  prastrache:  -bronchial 
and  the  intertraclieo-bronchial  glands  were  consider- 
ably enlarged  (one  of  the  latter  was  the  size  of  a 
pigeon's  egg)  ;  they  formed  an  almost  complete  ring 
around  the  root  of  the  lung ;  they  had  thickened 
capsules,  and  caseous  very  softened  contents. 

The  left  bronchial  glands  resembled  the  right, 
but  were  not  so  enlarged. 

Just  within  the  superior  opening  of  the  thorax, 
lying  in  front  and  to  the  side  of  the  trachea,  there  was 
a  group  of  four  glands,  two  on  each  side  ;  two  were 
the  size  of  thrushes'  eggs,  and  two  about  1  cm.  in 
diameter  ;  on  section  they  were  caseous  throughout. 

Pleura. — On  the  left  side  of  the  tenth  dorsal 
vertebra  there  was  a  prominent  caseous  and  softened 
mass,  1  •  5  cm.  in  diameter  ;  on  the  right  side  a  littlb 
superior  to  the  latter  there  were  two  similar  masses 
1  cm.  in  diameter.  In  the  intercostal  spaces  there  were 
about  half  a  dozen  small  sub-pleural  caseous  nodules. 

On  the  pleura  covering  the  costal  cartilages  there 
were  several  caseous  tubercles. 

Diaphragm. — At  the  junction  of  the  muscle  with  the 
tendon  there  was  a  ring  of  caseous  nodules,  the 
largest  the  size  of  a  broan  bean  ;  they  caused  pro- 
jections on  both  surfaces.  On  the  peritoneal  surface 
there  were  also  several  shot-sized  tubercles. 
Testicles. — Normal. 

Microscopical  Examination.    {Smear  preparations.) 
Small  Intestine  (two  ulcers). — Tubercle  bacilli  very 
numerous  in  both. 
Mesenteric  Gland  ] 

Spleen       -       -    -  Very  numerous  tubercle  bacillh 
Lung 

Kidney    -       -       -       -  \ 

Ventral  Mediastinal  Gland  -  Numerous  tubercle  bacilli. 
Nodule  beneath  Skin        -  ] 

Guinea  Pigs  Inoculated  Suhcutaneously. 

No.  1357  with  emulsion  from  spleen,  died  in  51  days 
of  general  tuberculosis. 

No.  1358  with  emulsion  from  ventral  mediastinal 
gland,  died  in  55  days  of  general  tuberculosis. 


RHESUS  MONKEY  78. 

Ted  with  Culture  obtained  from  the  supramammary  lymphatic  gland  of  Cow  44  (Virus  B.  I.  Taljle  I.  A.) 

Dose — O'Ol  milligramme. 

Date— April  7th,  1904. 

Killed— June  17th,  1904.    71  days  later. 

Clinical  Histori/.  Temperature.— The  temperature  began  to  rise  during 

the  seventh  week  and  for  the  remaining  three  weeks  of 
There  was  slight  loss  of  flesh  in  the  last  few  weeks,  but     life  was  maintained  at  a  moderately  high  level,  being 
do  obvious  symptoms  of  illness.       ,    .  _  generally  above  40°C.,  or  104°F.  (maximum  40-  9  0.  or 
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10.5- and  rarely  falling  below  39-7°C.  The  moan 
temperature  during  the  first  six  weeks  was  39'6°C. 

POST-MORTEM  EXAMINATION. 

Condition. — Very  little  subcutaneous  fat. 

Tongue,  Phari/n.v,  Tonsils,  Submaxillar^/  Lijm.pliatic 
Glands,  Retropharyngeal  Lymphatic  Glands,  Cervical 
(Superficial  and  Deep). — Normal. 

Abdomen  : 

Omentum. — Contained  fairly  numerous  nodules, 
ranging  in  size  from  a  mustard  seed  to  a  good-sized 
shot ;  the  larger  ones  were  caseous  and  softened  in 
the  centre,  but  the  smaller  one  were  pale  and  translu- 
cent throughout.  The  mesentery  and  mesocolon 
shov/ed  scattered  nodules  similar  to  those  in  the 
omentum. 

Peritoneum. — On  the  peritoneum  covering  the 
muscular  portion  of  the  diaphragm  there  were 
numerous  grey  granulations ;  on  the  tendinous 
portion  there  were  a  few  small  flattened  caseating 
nodules  ;  similar  nodules  were  seen  on  the  suspen- 
sory ligament  of  the  liver. 

The  parietal  peritoneum  near  the  spleen  showed 
two  or  three  minute  translucent  granules. 

Stomach,  Gastric  Glands. — Normal. 

*Intestines. — Nine  inches  from  the  pylorus  the 
mucous  membrane  of  the  small  intestine  showed 
an  irregular  ulcer  7  by  10  mm.  with  raised  rounded 
thickened  margins  and  thickened  caseous  base  ; 
the  ulcer  was  situated  near  the  mesenteric  attach- 
'  ment  and  its  long  axis  lay  longitudinally.  Thirty- 
three  inches  above  the  ileo-caecal  valve  there  v.-as 
a  circular  ulcer  2  cm.  in  diameter  ;  the  margins  were 
raised  thickened  and  caseous  ;  the  floor  and  mar- 
gins were  covered  with  shreddy  mucinous  tissue  ; 
the  base  was  thinned  and  showed  softened  caseous 
foci ;  the  serous  surface  corresponding  to  the  central 
j)art  of  the  ulcer  was  deeply  congested. 

The  serous  surface  of  each  ulcer  showed  an  eruj^- 
tion  of  caseating  tubei'cles,  slightly  raised  above  the 
surface  and  closely  aggregated  together. 

The  rest  of  the  small  intestine  was  normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — Three  of  the  mesenteric 
glands  were  greatly  enlarged,  ranging  in  size  from 
a  thrush's  to  a  pigeon's  egg  ;  they  were  soft  and 
fluctuant  and  on  section  were  cysts  filled  with 
soft  greenish  yellow  pus  ;  beneath  the  peritoneum 
covering  the  glands  numerous  projecting  tubercles, 
in  size  from  a  mustard  seed  to  a  large  shot,  were 
seen. 

In  addition  to  the  above  there  were  several  smaller 
glands,  the  largest  the  size  of  a  French  bean,  which  on 
section  were  beset  with  pin-head  sized  caseous  and 
softened  foci. 

Very  few  mesenteric  glands  were  normal. 

Ileo-Colic  Glands. — Normal. 

31  eso-Colic  Glands. — All  the  numerous  small  gLi.nds 
in  the  meso-colon  -were  normal  in  size  and  appearance. 

Ti  C  Spleen  was  considerably  enlarged  and  adherent 
■  over  more  than  half  its  convex  surface  to  the  parietal 
'  peritoneum. 

The  capsule  of  the  spleen,  where  free  from  ad- 
hesions, showed  numerous  flattened  caseating  tuber- 
cles from  1  to  2 '5  mm.  in  diameter. 

The  substance  of  the  spleen  was  crammed  i^-ith 
;  spherical  nodules,  many  of  which  formed  marked 
projections  on  the  surface  ;  they  ranged  in  size 
from  2  to  10  mm.  in  diameter  and  were  yellow 
externally.  On  section  they  were  thin -walled  cysts 
filled  with  soft  caseo -pus,  which  in  the  larger  nodules 
had  a  greenish  tinge. 

Liver.  —  On  the  capsule  of  the  liver  there  were 

Sec  Plate  3. 


some  scattered  translucent  foci  which  did  not  jjcne- 
trate  into  the  liver  substance  ;  beneath  the  capsule, 
and  causing  slight  projections  on  the  surface,  were  a 
few  caseating  nodules,  the  largest  3  mm.  in  diameter. 
Evenly  distributed  throughout  the  substance  were 
numerous  little  whitish  pin-point  tubercles.  The 
substance  of  the  liver  also  contained  a  number  of 
cysts  from  2  to  3  mm.  across,  with  greyish  white 
walls  and  greenish  yellow  mucoid  contents  (biliary). 

The  gland  near  the  hilum  of  the  liver,  in  the  small 
omentum,  was  normal. 

Kidneys  : 

Left. — Showed  in  the  cortex  beneath  the  capsule 
two  minute  translucent  tubercles  about  1  mm.  in 
diameter. 

Right. — In  the  right  kidney  there  were  four  similar 
tubercles  near  the  surface,  and  two  or  three  larger 
caseating  ones  in  the  deeper  part  of  the  cortex. 

Suprarenal  Bodies. — Normal. 

Coeliac  Glands. — One  coeliac  gland  contained  two 
pin-head  sized  caseating  tubercles. 

A  gland  lying  on  the  pancreas  showed  a  minute 
translucent  tubercle,  opaque  in  the  centre. 

Lumbar  Glands. — Five  in  number,  were  slightly 
enlarged  and  showed  on  section  softened  caseous 
nodules. 

Iliac  Glands. — In  the  right  iliac  gland  there  was  a 
translucent  tubercle. 

Tha  left  iliac  was  normal. 

The  Right  A.villary  Gland  contained  a  pin-head  sized 
softened  caseous  tubercle. 

Inguinal  and  Left  Axillary  Glands. — Normal. 

Thorax  : 

Heart. — Muscle  and  valves  normal. 

Lungs. — Were  crowded  with  firm  spherical  nodules, 
varying  in  size  from  1  up  to  4  mm.  in  diameter  ; 
they  were  pretty  evenly  distributed  throughout  the 
substance,  those  beneath  the  pleura  forming  con- 
spicuous projections  on  the  surface.  On  section 
the  nodules  were  firm  yellow  and  caseous  in  the 
centre,  translucent  at  the  periphery,  the  larger  ones 
being  more  advanced  in  caseation  than  the  smaller. 
In  the  right  cephalic  lobe  there  was  a  nodule,  2  hy  1  •  5 
by  1'5  cm.,  which  on  section  showed  large  caseous 
irregularly  softened  patches  surrounded  by  firm 
greyish  translucent  tissue. 

Bronchial  Glands. — A  bronchial  gland  situated 
01  the  anterior  surface  of  the  bronchus  on  the  right 
side  contained  two  or  three  small  cavities  filled  with 
caseo  pus. 

All  other  bronchial  glands  (including  the  inter- 
tracheo-bronchial)  were  normal. 

Ventral  Mediastinal  Glands. — Were  normal. 

Parietil  Pleura. — Showed  one  or  two  slenderly 
attached  fibrinous  tufts,  but  no  tubercles. 

The  pleural  surface  of  the  diaphragm  presented 
a  few  minute  pearly  granules. 

Microscopical  Examina  tion. 
Smears  from : — 

Pus  from  Mesenteric  Gland. — Shov/ed  no  tubercle- 
bacilli. 

Right  Axillary  Gland. — No  tubercle  bacilli. 
Lumbar   Gland. — Numerous  tubercle  bacilli. 
Pancreatic  Gland. — A  few  tubercle  bacilli. 

Guinea-Pigs  Inoculated  Intraperitoneally. 

No.  1065.  With  emulsion  of  liver,  died  in  25  daj-s  of 
general  tuberculosis. 

No.  1066.  With  emulsion  of  spleen  died  in  24  davs 
of  general  tuberculosis. 

No.  1067.  With  emulsion  of  pus  from  large  mesenteric 
gland  died  in  20  days  of  general  tuberculosis. 
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RHESirS  MONKEY  80.  (Adult  Male.) 

Fed  with  Culture  obtained  from  the  suprammary  lymphatic  gland  of  Cow  44,  (Virus  B.  I.  Table  I.  a.) 
Dose — 0-0001  milligramme. 
Date— April  7th,  1904. 

Killed— When  dying,  September  19th,  1904.    165  days  later. 


Clinical  History. 

The  animal  showed  no  sign  of  illness  until  towards 
the  end  of  July  (that  is  just  before  the  temperature 
began  to  rise),  when  he  began  to  lose  flesh,  and  became 
breathless  on  the  slightest  exertion.  The  loss  of  flesh 
cont  inued  and  he  quickly  became  considerably  emaciated  ; 
ordinary  quiet  respiration  was  much  increased  and 
slight  exertion  caused  severe  respiratory  distress  ;  there 
were  also  frequent  paroxysms  of  coughing  ;  during  the 
last  two  weeks  weakness  became  extreme,  and  very  little 
food  was  eaten. 

Temperature. 

The  temperature  during  the  first  seventeen  weeks  was 
fairly  normal ;  then  for  five  weeks  it  was  raised,  varying 
between  39-5°  C.  and  40-8°  C;  during  the  last  two  weeks 
of  life  it  began  to  assume  a  lower  level,  and  on  one 
occasion  fell  as  low  as  37°  C. 

Tuberculin  Tests. 
June  23rd,  1904:  Dose  of  tuberculin:  0*5  cc.  Result 
negative. 

July  27th,  1904  :  Dose  of  tuberculin  :  1-0  cc.  Result 
positive.  Rise:  1*3°  C.  Slight  local  oedema;  no  con- 
stitutional disturbance. 

POST-MORTEM  EXAMINATION. 

Body. — Extremely  emaciated. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands, 
Ph<iryngeal  Glands,  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum,  Peritoneum,  Stomach,  Small  Intestine, 
Large  Intestine. — Normal. 

Mesenteric  Glands,  Ileo-Colic  Glands,  Colic  Glands. — 
Normal  in  size  and  appearance. 

Sjjleen. — ^Not  enlarged,  normal  on  the  surface, 
showed  on  section  about  a  dozen  nodules ;  four 
of  these  were  large,  varying  from  3  to  4  mm.  in 
diameter  ;  the  rest  were  small  and  not  more  than 
1  •  5  mm.  in  diameter  ;  all  were  yellow  and  caseous, 
the  larger  ones  being  softened. 

The  Liver  showed  immediately  beneath  the  capsule 
about  a  dozen  whitish  tubercles,  ranging  in  size  from 
a  mere  speck  up  to  1  mm.  in  diameter  ;  on  section 
■minute  tubercles  were  seen  sparsely  scattered  through- 
out the  substance. 

A  gland  in  the  small  omentum  (portal  ?),  and 
.several  in  the  hilum  of  the  spleen,  were  normal. 

Coeliac  Glands,  Lumbar  Glands,  Iliac  Glands. — 
Normal. 

Kidneys. — The  right  contained  in  the  cortex  one 
yellow  caseous  tubercle  1'5  mm.,  and  a  greyish- 
white  tubercle  about  1  mm.  in  diameter,  both  just 
beneath  the  capsule. 

The  left  showed  in  the  cortex  three  grey  tubercles 
opaque  in  the  centre,  the  largest  about  1  mm.  in 
diameter. 

Suprarenal  Bodies. — Normal. 

Thorax : 

*Lungs. — The  right  lower  lobe  was  everywhere 
closely  adherent  to  the  ribs  and  diaphragm  and 
was  separated  from  them  only  with  difficulty.  The  left 
lower  lobe  was  connected  to  the  chest  wall  by  numer- 
ous slender  strands  of  connective  tissue  ;  the  upper 
lobes  were  free  from  adhesions. 

The  right  lung  was  greatly  enlarged  and  very 
hea^vy ;  the  lower  and  middle  lobes  were  fused 
together  and  both  were  completely  solid,  except 
'  for  a  part  at  the  apex  of  the  lower  lobe,  which  was 
baggy  and  fluctuant.  The  pleural  surface  was 
covered  with  a  layer  of  partly  organised  Ijonph. 

»  See  Plate  3. 


Beneath  the  pleura  the  lung  substance  had  the 
appearance  of  being  closely  beset  with  pin-head 
sized  yellow  tubercles. 

On  section  the  cut  surfaces  of  the  middle  and  the 
greater  part  of  the  lower  lobes  showed  very  numerous 
patches  and  foci  of  caseation,  surrounded  by  a  reddish 
somewhat  translucent  consolidated  tissue ;  the 
caseous  patches  varied  in  size,  were  irregular  in 
outliae,  and  showed  in  many  places  a  tendency  to 
unite  together  ;  the  caseated  tissue  in  the  majority 
of  the  larger  patches  was  much  softened,  and  when 
placed  imder  running  water  was  easUy  washed  away. 

At  the  apex  of  the  lower  lobe  there  was  a  cavity 
one  and  a  half  inches  in  diameter,  filled  (but  not 
distended)  with  soft  yellowish-white  caseo-pus  and 
debris  of  lung  tissue  ;  part  of  the  wall  of  this  cavity 
was  formed  by  thickened  pleura,  the  rest  by  con- 
solidated lung  ;  the  wall  was  lined  internally  with 
caseous  tissue  and  was  very  ragged,  showing  partly 
detached  masses  and  shreds  of  lung  tissue  ;  the 
cavity  was  crossed  by  soft  fibrous  tissue  trabeculse. 

This  cavity  communicated  with  the  main  bronchus 
by  a  small  opening. 

In  the  anterior  part  of  the  base  of  this  lobe  there 
was  a  smaller  cavity  half  an  inch  in  diameter,  also 
filled  with  soft  caseo-pus. 

The  right  upper  lobe  was  adherent  along  its  margins 
to  the  middle  lobe,  and  was  partly  consolidated, 
but  not  so  far  advanced  in  caseation  as  the  lower. 

The  left  upper  lobe  contained  numerous  caseous 
and  softened  nodules,  the  largest  the  size  of  a  pea  ; 
all  had  fibrous  capsules.  An  accessory  upper  lobe 
was  completely  consolidated  ;  externally  it  had  a 
reddish  colour,  and  numerous  yellow  foci  were  seen 
under  the  capsule.  On  section  it  was  extensively 
caseated  and  resembled  the  right  lower  lobe. 

The  upper  part  of  the  left  lower  lobe  was  also 
consolidated  and  in  a  state  of  caseation  ;  the  lower 
part  was  normal,  except  for  one  or  two  isolated 
tubercles. 

Bronchial  Glands. — On  the  right  side  there  were 
three  glands  ;  two  were  the  size  of  filberts  and  were 
caseous  throughout  and  softened  ;  the  third  con- 
tained three  or  four  caseous  nodules. 

On  the  left  side  there  were  four  slightly  enlarged 
glands,  all  of  which  contained  scattered  caseous  foci. 

Several  intertracheo-bronchial  glands  also  showed 
small  foci. 

Trachea,  Larynx. — Normal. 

The  bronchi  contained  blood-stained  mucus. 

Pleura. — The  parietal  pleura  on  the  right  side 
was  thickened  and  roughened,  but  no  tubercle 
nodules  were  seen.  Left  pleura  and  diaphragm 
normal. 

Heart. — Was  displaced  to  the  left ;  serous  surface, 
muscle  and  valves  normal. 

Brain. — Normal. 

Microscopical  Examination  [Smear  Preparations). 

Smears  from: 

Kidney. — Twenty  tubercle  bacilli  seen. 
Spleen. — Twenty-one  tubercle  bacilli. 
Liver. — Tubercle  bacilli  moderately  numerous. 
Bronchial  Gland. — Seven  tubercle  bacilli. 

Guinea-Pigs  Inoculated.  ' 

Two  guinea  pigs  inoculated  with  an  emulsion  from 
a  right  bronchial  gland,  one  subcutaneously,  the  other 
intraperitoneally,  died  of  general  tuberculosis  in  44  and 
28  days  respectively. 

A  guinea  pig  inoculated  intraperitoneally  with  an 
emulsion  from  the  spleen  died  in  30  days  of  general  tuber- 
culosis. 
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RHESUS  MONKEY  82. 


Ted  with  Culture  obtained  from  the  supriimammary  lymphatic  gland  of  Cow  44.  (Virus  B.  I.  Table  1  A.) 
Dose — 0' 00001  milligramme. 
Date— April  7th,  1904. 

Killed— September  28th,  1904.    17G  days  after  feeding. 


Clinical  History. 
The  general  appearance  of  this  animal  at  the  beginning 
of  the  experiment  was  not  specially  good  ;  she  was  thin 
and  her  coat  was  rcui;h  ;  her  appetite  was,  however, 
good  and  she  was  fairly  active.  During  the  first  four 
months  she  showed  little  alteration  in  health.  In  August 
she  began  to  get  thinner  and  weaker.  During  the  last 
few  weeks  of  life  she  showed  marked  oedema  of  the  eye- 
lids ;  her  appetite  was  poorer  and  she  became  much 
weaker,  although  always  able  to  climb  about  the  cage  ; 
the  respirations  were  never  noticeably  increased. 

Temperature. 

The  temperature  for  the  first  thirteen  weeks  was 
fairly  normal,  varying  usually  between  .39  and  .39"  7  °  C 
Then  for  three  weeks  it  was  very  irregular,  rising  on 
several  occasions  to  over  40  °  C,  and  only  occasionally 
falling  below  39  °  C;  during  the  last  eight  weeks  the 
temperature  continued  to  be  irregular,  often  falling  as  low 
as  38  °  C,  but  never  rising  above  39' 7  °  C. 

Tuberculin  Tests. 

.Tune  23,  1904.  Dose  of  tubei-culin,  O'o  c.c.  Negative. 
Rise  of  temperature,  0"3  °  C. 

July  26,  1901.  Dose  of  tuberculin,  1-0  c.c.  Negative. 
No  rise  of  temperature  (temperature  high  before  the  test). 

POST-MORTEM  EXAMINATION. 
Body. — Emaciated,  no  subcutaneous  fat. 
Tongue,   Tonsils,   Pharynx,   Submaxillary  Lymphatic 
Glands,   Cervical    Lymphatic    Glands. — Normal. 

Right  Retropharyngeal  Gland. — Enlarged,  caseous 
throughout  and  softened. 

Lejt  Retropharyngeal  Gland. — Normal. 

In  the  body  of  the  left  sterno-mastoid  muscle  there 
was  a  small  firm  caseous  nodule  ;  a  similar  one  was  seen 
in  the  belly  of  the  left  temporal  muscle. 

In  the  subcutaneous  tissues  of  the  abdominal  wall,  to 
the  right  of  the  umbilicus,  there  was  a  firm  caseous  nodule 
the  size  of  a  split  pea. 

In  the  muscle  substance  of  the  right  latissimus  dorsi 
there  was  a  similar  nodule,  but  this  was  softened  in  the 
centre. 

Abdomen : 

Omentum. — The  omentum  contained  a  moderate 
number  of  spherical  tubercles,  ranging  from  0'5 
to  1'5  mm.  in  diameter:  the  small  tubercles  were 
almost  transparent,  the  larger  ones  opaque  caseous 
and  softened  in  the  centre. 

Parietal  Peritoneum. — Normal. 

The  mesentery  showed  two  or  three  firm  pea-sized 
caseous  nodules. 

On  the  peritoneum  covering,  and  in  theneighbour- 
liood  of,  the  left  kidney  there  was  a  close  eruption 
•of  prominent  caseous  tubercles  2  to  3  mm.  in  diameter. 

Stomach .  — Normal. 

Intestines.— \n  the  mucous  membrane  of  the 
duodenum  there  were  two  small  ulcers  with  thickened 
-congested  margins ;  the  bases  were  not  thickened 
^ind  there  was  no  sign  of  caseation. 

Several  similar  ulcers  were  seen  in  the  mucous 
membrane  of  the  lower  end  of  the  large  intestine. 

Mesenleric  Glands,  Ileo-Colic  Glands,  Colic  Glands. — 
Normal. 

The  Spleen  was  slightly  enlarged  and  showed  on 
the  surface  numerous  flattened  grey  translucent 
tubercles  and  a  few  small  caseous  nodules.  On 
section  the  pulp  contained  a  number  of  yellowish 
nodules  and  nodular  masses,  ranging  in  size  from 
1  up  to  5  and  10  mm.  in  diameter  ;  the  mass.es  were 
formed  apparently  by  the  aggregation  of  several 
small  nodules  ;  the  nodules  were  caseous,  but  not 
softened. 


In  the  hilum  of  the  spleen  there  was  a  group 
of  small  glands,  all  of  which  were  practically  caseous 
throughout. 

Liver. — Scattered  throughout  the  substance  there 
were  numerous  sjiherical  yellow  tubercles  about 
0-.5.  mm.  in  diameter  ;  there  were  also  just  under 
the  capsule  six  to  eight  larger  nodules  about  2'5 
mm.  in  diameter,  with  caseous  centres  and  grey 
translucent  margins. 

A  gland  in  the  small  omentum  (jiortal)  contained 
an  abscess  cavity,  5  mm.  in  diameter,  filled  with 
casco-pus. 

A  coeliac  gland  showed  a  caseous  nodule,  the 
size  of  a  pin's  head. 

Kidneys. — The  right  kidney  contained  about 
a  dozen  nodules,  the  smallest  2  mm.  in  diameter, 
the  largest  1'5  by  1  cm.  ;  these  nodules  were  situated 
chiefly  in  the  cortical  zone  and  some  projected 
several  millimetres  beyond  the  surface  ;  the  largest 
nodule  was  wedge-shaped  and  extended  into  the 
medullary  zone ;  all  the  nodules  were  firm  and 
oparjue  yellow  throughout. 

The  left  kidney  contained  about  the  same  number 
of  nodules,  but  these  were  generally  smaller  in  size, 
the  largest  being  less  than  a  centimetre  in  diameter. 

Suprarenal  Bodies,  Lumbar  Glands,  Iliac  Glands. — 
Normal. 

Thorax : 

Lungs. — The  right  apex  was  closely  adherent  to 
the  chest  wall  and  was  separated  from  it  only  with 
difficulty  ;  the  right  base  was  attached  by  slender 
fibrous  strands. 

The  right  apical  and  middle  lobes  had  fused  to- 
gether and  were  converted  into  a  thin-walled  baggy 
abscess  cavity ;  pressure  on  these  lobes  caused 
purulent  material  to  issue  from  the  trachea. 

On  section  the  cavity  was  found  to  contain  yellowish 
white  curdy  pus  ;  the  internal  walls  Avere  pinkish  and 
granular  and  the  cavity  was  crossed  here  and  there 
by  trabecular. 

The  lower  lobe  was  adherent  to  the  upper  and 
middle  lobes  and  contained  numerous  nodules  and 
nodulated  masses  ;  the  isolated  nodules  were  usually 
about  the  size  of  a  small  pea  and  were  firm  and 
caseous  throughout ;  the  masses  were  formed  by 
the  fusion  of  similar  nodules  and  were  surrounded 
by  reddish  collapsed  lung  tissue.  Very  little  normal 
lung  tissue  remained  in  this  lobe. 

An  accessory  middle  lobe  was  greatly  enlarged, 
solid,  and  on  section  practically  entirely  caseated  ; 
the  pleura  surrounding  it  was  thickened. 

Both  lobes  on  the  left  side  were  closely  beset  with 
hard  yellowish  white  nodules,  ranging  in  size  from  a 
small  shot  to  a  pea. 

In  the  upper  lobe  there  was  in  addition  a  nodular 
mass,  2  cm.  in  greatest  diameter,  similar  to  those 
in  the  right  lower  lobe. 

The  left  lower  lobe  contained  as  well  as  small 
nodules  a  large  irregular  caseated  mass  in  the  upper 
part  and  a  cavity  about  2  cm.  in  diameter,  filled 
with  caseo-pus  ;  the  pleura  over  the  caseous  mass 
and  over  the  cavity  was  greatly  thickened. 

Bronchial  Glands. — The  left  bronchial  gland  was 
the  size  of  a  thrush's  egg,  and  was  yellow  caseoua 
and  softened  throughout. 

The  right  bronchial  gland  appeared  to  be  normal. 

An  intertracheo-bronchial  gland  showed  a  softened 
focus. 

Pleura. — The  diaphragm  on  the  right  side  showed, 
projecting  prominently  beneath  the  pleura,  three 
firm  yellow'  caseous  nodules  the  size  of  peas. 

The  parietal  pleura  on  the  right  side  showed 
scattered  caseating  tubercles. 
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On  the  left  si:le  beneath  the  pleura,  in  an  inter- 
ostal  space,  there  was  a  flattened  softened  caseous 
mass  1  by  0  •  5  cm. 

Heart. — On  the  parietal  pericardium  there  were 
numerous  hard  pearly  tubercles,  slightly  opaque  in  the 
centre,  the  size  of  pins'  heads ;  on  the  visceral 
pericardium  there  were  a  few  similar  tubercles,  and 
one  or  two  the  size  of  a  pea  ;  one  of  the  latter  was 
adherent  to  the  parietal  pericardium  and  had  fibrous 
walls  and  purulent  contents. 

At  the  base  of  the  heart  there  was  a  group  of 
nodules  closely  aggregated  togethe'*. 

In  the  interior  of  the  left  ventricle,  near  the  apex, 
there  was  a  small  loosely  attached  opaque  yellowish 
white  nodule. 

Heart  muscle  and  valves  normal. 

Uterus,  Ovaries,  Inguinal  Glands,  Axillary  Glands. — 
Normal. 


Microsco pical  Exam '  lation. 

Smears  from : 

Caseous  Noiule  in  Abdominal  Wall. — Nine  tubercle 
bacilli. 

Caseous  Noddle  in  Latissimiis  Dorsi. — Seventeen 
tubercle  bacilli. 

Retro  -  Pharyngeal    Gland. — ^Numerous  tubercle 
bacilli;  majority  beaded,  some  very  long. 
Liver. — Nine  tubercle  bacilli. 

Left  Bronchial  Gland. — Numerous  tubercle  bacilli  ; 
some  very  long  and  beaded. 

Kidney. — Three  tubercle  bacilli. 

Spleen. — No  tubercle  bacilli  found. 

A  guinea-pig.  No.  1280,  was  inoculated  subcutaneously 
with  an  emulsion  made  from  the  left  bronchial  gland  ; 
it  died  in  69  days  of  general  tuberculosis. 


RHESUS  MONKEY  104. 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  IV. 
Dose — 1"0  milligramme. 
Date— December  14th,  1904. 

Died — December  27th,  1904.    13  days  later,  from  some  unascertained  cause. 


POST-MORTEM  EXAMINATION. 

Moviih,  Buccal  Pouches,  Palate,  Tonsils,  Larynx,  Sub- 
maxillary Lymphatic  Glands,  Small  Intestine. — Normal. 

Large  Intestine. — Attached  to  the  outer  surface  were 
some  dark  cysts,  the  largest  about  the  size  of  a  pea  ; 
they  were  most  numerous  about  the  coecum,  and  had 
thin  walls  and  brownish  pultaceous  contents ;  they 
occurred  also  in  the  mesocolon  ;  they  had  the  appaarance 
of  being  suppurating  lymphatic  glands. 

Mesenteric  Glands. — Normal  in  size  and  appearance. 

Liver. — Normal,  except  for  a  group  of  cysts,  each 


about  one-sixth  of  an  inch  in  diameter,  with  contents 
very  much  like  those  of  the  cysts  attached  to  the  large 
in  tes  tine. 

Spleen,  Kidneys. — Normal. 

Lungs. — Were  rather  dark  reddish  in  colour,  and 
slightly  speckled  with  pigmented  spots ;  sparsely 
scattered  over  the  surface  and  loosely  attached  to  the 
pleura  were  little  translucent  spherical  bodies  ;  these 
under  a  low  power  of  the  microscope  resembled  para- 
sitic ova  ;  in  each  a  coiled  up  body  could  be  seen. 

There  were,  moreover,  some  small  emphysematous 
bullae,  in  one  of  which  a  Pneumonyssus  was  found. 


BABOON  28.  (Young  Female- ) 

Fed  with  Milk  of  Cow  172  from  September  9th,  1904,  until  October  4th,  1904. 
Duration  of  Feeding— 25  days. 
Amount  of  Milk— 2,000  cc. 

Died — November  25th,  1904.    80  days  after  the  experiment  began. 


Clinical  History. 

Was  first  noticed  to  be  seedy  four  weeks  after  the  ex- 
periment began  ;  she  was  less  playful  and  seemed  thinner. 
The  appetite,  however,  remained  good,  and  there  was 
very  little  further  change  in  the  condition  until  November 
23rd.  On  the  latter  day,  after  her  evening  meal,  she 
was  found  lying  on  her  side  in  a  rigid  condition,  breathing 
rapidly  and  violently  twitching  her  extremities  ;  she  was 
perfectly  conscious  throughout  and  recognised  the 
people  she  knew  in  her  usual  way  ;  she  was  quite  unable 
to  stand,  having  aj)parently  lost  all  voluntary  control 
over  her  muscles  ;  she  remained  in  this  state  for  some 
little  time,  but  in  the  morning  appeared  quite  well  again. 
The  fits  recurred  on  the  two  following  nights,  and  pre- 
sented identical  features. 

On  the  27th  she  became  collapsed,  a.nd  on  the  28th  was 
found  dead. 

It  was  at  first  thought  that  the  peculiar  fits  might  be 
referred  to  the  condition  of  the  mesenteric  glands  ;  these 
undoubtedly  imposed  a  barrier  (evidenced  by  the  great 
distension  of  the  lacteal  vessels  after  death)  to  the  passage 
of  nutrient  fluids  from  the  intestines  to  the  general  circu- 
lation. After  a  meal  the  obstructive  effect  of  the  mass 
at  the  root  of  the  mesentery  would  be  most  felt,  and  it  is 


conceivable  that  the  resulting  great  distension  of  the 
mesenteric  vessels  might  act  reflexly  on  the  central 
nervous  system.  But  if  this  were  so,  it  is  difficult  to 
see  why  the  same  phenomena  were  absent  after  th&, 
morning  meals,  and  in  the  other  baboons,  whose  mesen- 
teric glands  were  more  greatly  enlarged. 

There  is  another  possibility,  that  the  pneumonia  which 
supervened  was  an  acute  process,  and  that  the  fits  we  e  a 
species  of  rigor.  I  do  not  think  this  is  the  explanation, 
because  there  was  .  no  rise  of  temperature  ;  it  is  more 
probable  that  the  consolidation  of  the  lungs  was  the 
result  of  hypostasis,  seeing  that  the  animal  during  the 
fits,  and  during  the  period  of  collapse,  lay  on  the  side 
most  affected. 

Temperature. 

The  temperature  was  first  taken  twenty-five  days 
after  the  experiment  began. 

From  the  twenty-sixth  to  the  fifty-fourth  day  the 
temperature  for  the  most  part  varied  between  37  •  9°  and 
38 '7°  C,  but  occasionally  rose  in  the  evenings 
slightly  above  39°.  From  the  fifty-fourth  to  the 
seventieth  day  the  temperature  was  generally  higher  ; 
the  highest  point  reached,  however,  was  39  •7°.  During 
the  last  week  of  life  the  temperature  gradually  fell,  and 
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for  three  days  before  death  could  not  be  registered  on  »n 
ordinary  clinical  thermometer. 

Tuberculin  Tests  before  Experiment. — July  6,  1904. 
Negative.    Dose  of  tuberculin,  0"5  cc. 

August  1,  1904.   Negative.   Dose  of  tuberculin,  1"0  cc. 

POST-MORTEM  EXAMINATION. 

Body. — Thin,  but  not  emaciated. 

Tongue,   Pliarijngeal   Mucous   Membrane. — Normal. 

Ton.tils. — Both  tonsils  were  perhaps  slightly  enlarged, 
but  not  ulcerated  ;  on  section  each  contained  a  focus  of 
soft  whitish  material.    (No  tubercle  bacilli  found.) 

Pharyngeal  Glands. — On  the  left  side  there  were  two 
glands  fused  together,  forming  a  mass  the  size  of  a  star- 
ling's egg  :  on  section  each  gland  had  a  thickened  cap- 
sule and  consisted  practically  throughout  of  soft  pulpy 
caseated  tissue. 

On  the  right  side  there  was  a  similar  mass. 

Submarillary  Glands.  — Normal. 

Cervical  Glands. — On  the  left  side,  just  below  the 
pharyngeal  glands,  there  was  a  small  gland  which 
showed  in  the  cortex  two  caseous  foci. 

In  a  corresponding  position  on  the  right  side,  just 
below  the  pharyngeal  glands,  there  were  two  small 
glands  that  were  caseous  throughout. 

A  slightly  enlarged  gland  in  the  middle  of  the  neck 
on  the  right  side  was  beset  with  caseous  foci. 

The  gland  on  the  opposite  side  showed  a  few  caseou3 
foci. 

Lower  cervical  glands,  normal. 
Abdomen  : 

Omentum,.— The  omentum  was  profuselj'  covered 
M'ith  glistening  semi-transparent  tubercles,  the 
largest  the  size  of  a  pin's  head. 

Peritoneum,. — On  the  peritoneum  covering  the 
diaphragm  there  were  a  few  small  tubercles  :  the 
rest  of  the  parietal  peritoneum  was  normal. 

Stomach. — The  mucous  membrane  of  the  stomach 
showed  several  minute  htemorrhagic  erosions. 

Intestines. — The  serous  surface  of  the  last  seven 
inches  of  the  upper  third  of  the  small  intestine  was 
studded  with  opaque  wliite  tubercles,  and  showed 
also  several  thickened  lymphatic  vessels.  In  the 
subserous  tissue  of  this  length  of  bowel  a  net- 
work of  dilated  lymphatic  capillaries  could  be 
seen,  and  many  of  the  afferent  lymphatic  vessels 
leading  from  it  were  thickened  opacjue  white  and 
in  some  cases  jrellow  in  the  centre  ;  in  other  regions 
of  the  mesentery  the  lymphatic  vessels  were  dis- 
tended with  pale  lymph,  but  not  thickened. 

The  mucous  membrane  of  the  first  three  feet  of 
small  intestine  showed  six  small  ulcers,  with  slightly 
raised  congested  margins  and  very  slightly  thickened 
base.  In  that  length  of  bowel,  the  serous  surface 
of  which  showed  the  eruption  of  tubercles,  there 
were  five  ulcers :  one  was  about  1  cm.  in 
diameter,  the  rest  were  small ;  the  large  one  had 
very  in-egular  raised  margins  and  slightly  thickened 
base,  showing  caseous  foci ;  two  of  the  ulcers  showed 
subperitoneal  tubercles. 

In  the  remainder  of  the  small  intestine  there  were 
about  a  dozen  ulcers  ;  they  were  all  small  and 
resembled  those  seen  m  the  upper  part ;  they  were 
felt  between  the  finger  and  thumb  as  slight  thicken- 
ings, and  one  or  two  showed  minute  whitish  points 
at  the  base  ;  none  of  these  ulcers  showed  subperi- 
toneal tubercles. 

Large  intestine.  In  the  upper  part  of  the  colon 
there  were  two  small  ulcers  with  yellow  floors. 

A  spherical  gland,  1  cm.  in  diameter,  lying 
in  close  contact  with  the  duodenum  and  near 
the  head  of  the  pancreas,  was  caseous  throughout 
and  softened. 

Mesenteric  Glands. — Were  considerably  enlarged  : 
they  were  fused  together  to  form  a  triangular  mass 
two  and  a  quarter  inches  long,  one  and  a  quarter 


inches  wide,  and  about  two-thirds  of  an  nch  thick  ; 
the  peritoneum  covering  the  mass  had  a  pearly- 
white  appearance  and  through  it  at  various  places 
yellow  patches  could  be  seen.  On  section  the 
glands  had  thick  fibrous  capsules,  and  were,  with  one 
or  two  exceptions,  caseous  throughout,  resembling 
the  pharyngeal. 

Ileo-Colic  Glands. — Four  on  each  side,  were  en- 
larged and  fused  together.  On  section  they  resembled 
the  mesenteric  glands  ;  one  small  gland  of  the  group 
on  each  side  contained  a  caseous  nodule  and  was 
distended  with  blood-stained  oedema  fluid. 

Colic  Glands. — Almost  all  the  colic  glands  along  the 
upper  three-fourths  of  the  colon  were  enlarged  and 
caseous.  They  ranged  in  size  from  a  small  pea  to  a 
sparrow's  egg.  Along  the  first  part  of  the  colon 
they  formed  a  continuous  chain  two  and  a  half 
inclies  long  and  were  closely  adherent  to  each  other 
and  to  the  wall  of  the  intestine.  The  lymphatic 
vessels  leading  to  the  glands  were  distended. 

Spleen. — Not  obviously  enlarged,  contained  a 
moderate  number  of  nodules  ranging  in  size  from  a 
pin's  head  to  a  large  pea.  On  section  the  larger 
nodules  were  yellow  caseous  and  entii'ely  softened  ; 
the  smaller  ones  had  caseous  centres  and  translucent 
margins ;  some  of  the  nodules  projected  on  the 
surface  ;  others  were  dimly  seen  through  the  capsule. 

One  lymphatic  gland  in  the  hilum  of  the  spleen 
showed  a  caseous  focus. 

Liver. — The  liver  showed  on  the  surface  a  moderate 
number  of  tubercles  (about  three  dozen  counted), 
ranging  in  size  from  a  point  just  visible  to  the  naked 
eye  to  a  No.  4  shot ;  the  larger  tubercles  were  pearly- 
white  externally,  yello\nsh -white  in  the  centre ; 
the  smaller  ones  were  greyish  white.  On  section 
similar  tubercles  were  seen  in  the  depth  of  the  liver. 

The  gland  in  the  small  omentum  was  enlarged 
and  beset  with  soft  caseous  areas  from  2  to  5  mm.  in 
diameter. 

Kidneys,  Suprarenal  Bodies. — Normal. 
Lumbar  Glands. — One  lumbar  gland  was  slightly 
enlarged  and  partly  caseous. 

Iliac  Glands. — Normal. 
Thorax  : 

Heart,  Pericardium,  Pleura. — Noi'mal. 

Lungs. — The  right  lobes  were  heavy  dark  red 
and  exuded  on  section  blood-stained  fluid  which  was 
only  slightly  frothy ;  pieces  placed  in  water  just 
managed  to  float ;  the  posterior  parts  of  the  left 
lobes  were  in  a  similar  condition.  Sparsely  scattered 
throughout  the  substance  of  both  lungs  were  grey 
miliary  tubercles,  most  of  which  were  slightly  opaque 
in  the  centre.  They  were  more  numerous  in  the 
left  upper  lote,  in  which  there  was  also  a  caseous 
nodule  a  little  over  2  mm.  in  diameter. 

Bronchial  Glands. — Those  on  the  right  side  ap- 
peared normal.  On  the  left  side  the  praetracheo-bron- 
chial  gland  was  slightly  enlarged  and  caseous  through- 
out. Two  intertracheo-bronchial  glands  each  contained 
a  caseous  focus. 

A  vertebral  gland  in  the  ninth  interspace  was 
enlarged  and  in  a  state  of  early  caseation. 

.  Brain,  Uterus,  Thyroid  Body,  Inguinal  Glands,  Axillary 
Glands. — Normal. 

Microscopical  Examination. 

Right  Tonsil. 
Right-Mid  Cervical  Gland. 

Mesenteric  Gland  {Emulsion.) — A  few  tubercle  bacilli. 

Spleen    -^-^^  tubercle  bacilli. 
Liver  -    -  J 

Guinea-Pigs  Inoculated. 

With  emulsion  of  caseo-pus  from  Mesenteric  Glands:  — 
G.P.  1369.  inoculated  subcutaneously,  died  of  general 
tuberculosis  in  51  days. 

G.P.  1370.  inoculated  intraperitoneally,  died  of  general 
tuberculosis  in  23  days. 


I  No  tubercle  bacilli. 
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BABOON  30.  (Young,  East  Africa  i.) 

Fed  with  Milk  of  Cow  172  from  September  9th,  until  October  4th  (twenty-five  days) 
Amount  of  Milk  Consumed — About  2,000  cubic  centimetres. 


Lied— October  9th,  1904.    30  days  after  the  first  feed. 

Clinical  History. 

Was  first  noticed  to  be  ill  on  October  1st ;  he  was  less 
lively,  did  not  eat  his  food  well  and  seemed  weak  ;  dur- 
ing the  next  few  days  he  got  progressively  worse  ;  the 
weakness  increased  and  he  became  much  collapsed  ;  the 
temperature  varied  between  34°  and  3rC.  ;  movements 
became  incoordinate  and  tremulous.  On  the  day  pre- 
ceding his  death  he  was  quite  collapsed  and  lay  on  the 
floor  of  his  cage  in  a  peculiar  rigid  condition  ;  the  ex- 
tremities, ears  and  nose  were  quite  cold  ;  there  was  some 
diarrhoea,  the  motions  containing  much  undigested  milk. 
Tuberculin  Tests  before  Experiment. 

1.  July  6,  1904. — Dose  of  tuberculin,  0-5  cubic  cc. 
Rise  of  temperature,  0  •  8°C. 

2.  August  1,  1904. — Dose  of  tuberculin,  1*0  cc.  No 
rise  of  temperature. 

POST-MORTEM  EXAMINATION. 

Body. — Somewhat  emaciated. 

Tongue,   Tonsils,  Pharynx. — Normal. 

Submaxillary  Glands. — Two  left  submaxillary  glands, 
one  the  size  of  a  pea,  the  other  three  or  four  times  that 
size,  were  caseous  and  softened  throughout. 

Right  submaxillary  gland  normal. 

Right  Reiro-Pharyngeal  Glands,  Cervical  Glands. — 
Normal. 

Left  Reiro-Pharyngeal  Gland. — Was  slightly  enlarged 
and  contained  a  softened  caseous  focus. 

Abdomen : 

Omentum. — Was  devoid  of  fat,  but  showed  no 
tubercles. 

Peritoneum. — Normal. 

Stomach. — The  mucous  membrane  showed  a 
hemorrhagic  erosion. 

Small  Intestine. — Normal. 

Large  Intestine. — Thickly  studded,  especially  in  the 
i  upper  part,  with  pea-sized  submucous  nodules,  the 
size  of  a  pea  ;  these  contained  dark  grumous  material 
and  slender  worms. 

Mesenteric  Glands. — Normal. 

Ileo-Colic  Glands. — An  ileo-colie  gland  was  slightly 
enlarged  and  showed  on  section  two  softened  caseous 
areas  in  the  cortej:. 

Colic  Glands. — Normal. 

The  Spleen  contained  half  a  dozen  yellow  caseous 
nodules,  ranging  in  size  from  1'5  up  to  4  mm.  in 
diameter  ;  the  larger  nodules  were  entirely  softened. 

A  gland  in  the  hilum  of  the  spleen  contained 
a  caseous  focus. 

The  Liver,  except  for  one  very"minute[greyish  point, 
just  beneath  the  capsule,  appeared  normal  throughout. 

Portal  Gland. — Normal. 

Kidneys. — Right  kidney  showed  in  the  cortex 
a  grey  tubercle,  about  0".5  mm.  in  diameter,  with  a 
minute  whitish  central  point.    Left  kidney  normal. 


Suprarenal  Bodies. — Normal. 

Coeliac  Gland. — The  coeliac  gland  contained  two 
minute  caseous  foci. 

Thorax. 

Lungs. — The  left  lower  lobe  was  closely  adherent 
to  the  diaphragm  and  the  lower  part  of  the  chest 
wall  by  old  fibrous  adhesions  ;  the  rest  of  the  left 
lung  was  fixed  to  the  chest  wall,  but  by  more  recent 
idhesions. 

The  left  parietal  pleura  was  profusely  covered 
with  grey  slightly  raised  tubercles,  about  1  mm.  in 
diameter,  some  of  which  had  opaque  centres  ;  around 
the  lower  part  of  the  left  pleura  there  was  a  thick 
layer  of  reddish  granulation  tissue. 

Between  the  base  of  the  lower  lobe  and  the  dia- 
phragm there  were  several  spaces,  communicating  one 
with  the  other,  filled  with  thin  brownish  yellow  pus  ; 
the  walls  of  these  spaces  were  formed  by  thickened 
pleura,  which  internally  had  a  roughened  greyish 
yellow  appearance. 

The  serous  surface  of  the  lung  (except  the  basal 
portion)  showed  numerous  grey  granules. 

The  upper  lobe  was  intimately  adherent  to  the 
lower  lobe,  the  line  of  union  being  marked  by  a. 
band  of  fibrous  tissue.  In  the  substance  of  the 
upper  lobe  there  was  one  pin-head  sized  tubercle. 

At  the  base  of  the  lower  lobe  there  was  a  nodule 
the  size  of  a  large  marble,  consisting  almost  throughout 
of  yellowish  white  caseated  tissue  ;  the  caseous  part 
was  surrounded  by  reddish  consolidated  lung  tissue  ; 
the  rest  of  this  lobe,  except  for  one  isolated  tubercle, 
was  normal. 

The  right  lung  was  free  from  adhesions.  In 
the  upper  lobe  there  were  three  caseous  tubercles, 
the  size  of  pins'  heads  ;  in  the  middle  lobe  there  was 
one,  and  in  the  lower  lobe  three  or  four  similar 
tubercles  ;  in  the  lower  lobe  there  was  also  a  large 
purplish  consolidated  patch  (pneumonic). 

Bronchial  Glands. — Those  on  the  right  side,  in  front 
of  the  bronchus,  were  normal.  On  the  left  side,  and 
in  the  angle  formed  by  the  bifurcation  of  the  trachea 
there  was  a  series  of  six  very  enlarged  glands  ;  some 
of  these  were  entirely  softened,  containing  thin 
brownish  yellow  pus  ;  others  were  closely  beset  with 
yellowish  white  caseous  nodules. 

In  front  of  the  trachea,  just  within  the  thorax,  there 
were  two  enlarged  and  caseating  glands. 
Heart  ind  Pericardium:  No  mil. 

Brain  and  Membranes,  Testicles,  Lumbar  Glands,  Ilia': 
Glands,  Inguinal  Glands. — Normal. 

Microscopical  Examination. 
Smears  from  : 

Ileo-Colic  Glands,  Lung,  Scraping  from  Pleura, 
Liver,  Kidney. — No  tubercle  bacilli. 

Guinea  Pigs. 

Guinea-pig  1,311  inoculated  intraperitoneally  with 
emulsion  of  lung  nodule ;  died  of  general  tuberculosis  in 
64  days. 

Guinea-pig  1,312  inoculated  intraperitoueally  with 
emulsion  of  spleen ;  died  of  general  tuberclosis  in  57 
days. 


BABOON  22.  Fed  with  milk  of  Cow  172  (Virus  B.  IV.). 

Spleen,  convex  surface. 


Vol.  I. 


BABOON  22.  Fed  with  milk  of  Cow  172  (Virus  B.  IV.). 

Small  intestine,  showing  tuberculous  ulcers. 


(To  face  page  665.) 
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BABOON  22.  (Adult  Female.) 

Ted  with  Milk  of  Cow  172  from  .September  9th,  1904  until  October  4th,  1904. 
Duration  of  Feeding— 25  days. 
Amount  of  Milk  Consumed— 2,000  cc. 

Died— December  8th,  1904.    90  days  after  the  experiment  began. 


Clinical  History. 

The  general  health  was  unaffected  until  about  the 
middle  of  November ;  she  was  then  noticed  to  be  quieter 
than  formerly;  her  appetite,  however,  remained  good 
and  there  was  no  apparent  loss  of  flesh  ;  subsequently 
the  appetite  became  poor  and  there  was  obvious  wasting 
and  progressive  weakness.  Towards  the  end  she  became 
very  quiet  and  would  sit  dejectedly  in  a  corner  of  the 
cage  with  arched  back  and  bowed  head.  She  died  on 
December  8th,  1904,  90  days  after  the  first  feed.  No 
increase  of  respiration  was  noted  during  the  experiment 
and  there  were  only  occasional  attacks  of  diarrhoea. 

Temperature. 

The  temperature  of  this  animal  was  taken  occasionally, 
but  owing  to  her  considerable  objection  to  the  operation 
daily  records  could  not  be  secured. 

Tuberculin  Test  before  Experiment. 

August  1,  1904.  Dose  of  tuberculin,  2-0  cc.  No 
reaction. 

Not  tested  after  experiment. 

POST-MORTEM  EXAMINATION. 

Body. — Thin,  but  not  markedly  emaciated. 
Tonsils. — Both  tonsils  were  enlarged,  the  right  more 
than  the  left ;  the  mucous  membrane  over  them  was  not 
ulcerated,  but  the  opening  of  the  right  tonsil  was  en- 
larged. On  section  the  right  tonsil  showed  in  the  centre 
a  caseous  and  softened  mass,  the  left  two  caseous  foci. 

Several  of  the  lymphoid  follicles  at  the  base  of  the 
■tongue  on  the  left  side  were  ulcerated  and  caseous  in  the 
centre ;  two  or  three  on  the  right  side  were  in  a  similar 
tcondition. 

Soft  Palate,  Pharynx. — Normal. 
Right  Submaxillary  Glands. — Normal. 
Left   Submaxillary    Glands. — Two    of   the    left  sub- 
maxillary glands  were  slightly  enlarged ;  each  contamed 
<5ne  or  two  caseous  tubercles,  the  size  of  a  shot. 

Right  Pharyngeal  Gland. — The  size  of  a  thrush's  egg, 
was  completely  converted  into  an  irregidar  softened 
pulpy  caseous  mass.  A  small  gland  attached  to  the 
capsule  of  this  gland  was  caseous  throughout. 

Left  Pharyngeal  Glands. — On  the  left  side  there  were 
two  glands,  one  the  size  of  a  pea,  the  other  twice  as 
large  ;  the  large  one  was  entirely  caseous  ;  the  small  one 
showed  a  caseous  focus. 

Immediately  below  these  two  glands  there  were  two 
small  glands,  both  of  which  were  caseous  throughout 
(the  latter  glands  lay  behind  the  carotid  artery). 

In  front  of  the  carotid,  in  the  upj)er  part  of  the  left 
anterior  triangle,  there  was  a  gland  the  size  of  a  thrush's 
egg,  which  resembled  the  right  pharyngeal. 
Right  upper  cervical  gland  unaffected. 
Thyroid  Bodies. — Left  normal.  The  small  lymphatic 
gland  that  lies  embedded  in  the  substance  of  the  thyroid 
just  imder  the  capsule,  on  the  right  side,  was  caseous 
throughout. 

Lower  cervical  glands  normal. 

Abdomen : 

The  peritoneal  cavity  contained  from  30  to  40 
cubic  centimetres  of  yellow  shghtly  tiu-bid  serous  fluid. 

Omentum. — The  omentum  was  not  retracted,  but 
was  profusely  covered  with  discrete  grey  translucent 
tubercles,  which  ranged  in  size  from  a  rape  seed  to 
a  millet  seed  ;  some  of  the  larger  ones  had  opaque 
whitish  centres. 

Peritoneum. — The  parietal  peritoneum  showed  on 
the  floor  and  on  the  right  side  a  thick  eruption 
of  minute   transparent  tubercles  ;    there  were  also 


scattered  about  some  soit  flattened  tuberculous 
growths  from  2  to  3  mm.  in  diameter.  On  the  left 
side  there  were  similar  tubercles,  but  not  so 
numerous. 

Stomach. — The  mucous  membrane  at  the  cardiac 
end  showed  six  circular  ulcers,  the  largest  about 
4  mm.  in  diameter,  with  raised  margins  and  slightly 
thickened  caseous  bases ;  there  was  also  a  sub- 
mucous caseous  nodule,  the  size  of  a  pea.  The  pyloric 
end  of  the  stomach  was  normal. 

Intestines. — The  mucous  membrane  of  the  upper 
half  of  the  small  intestine  was  covered  with  prominent 
ulcers,  ranging  in  size  from  3  to  4  up  to  12  mm.  in 
greatest  diameter :  some  were  circular,  but  most  were 
longer  m  one  diameter  than  in  another  and  lay  with 
the  long  axis  transverse  to  the  length  of  the  bowel  ; 
the  ulcers  had  very  raised  irregular  margins  and  thick- 
ened caseous  bases  ;  they  appeared  to  have  originated 
in  the  sohtary  lymphoid  folUcles,  and  so  numerous 
were  they  that  all  these  structures  must  have  been 
affected.  The  peritoneum  over  them  was  thickened 
and  studded  with  caseating  tubercles  of  various 
sizes.  Besides  the  ulcers  there  were  several  pea-sized 
caseous  nodules,  over  which  the  mucous  membrane 
was  intact. 

The  third  part  of  the  duodenum  was  firmly 
adherent  to  and  closely  incorporated  with  the  upper 
extremity  of  the  mass  of  mesenteric  glands.  This 
part  of  the  intestine,  viewed  from  the  mucous  surface 
showed  great  proliferation  of  the  mucous  membrane 
and  two  or  three  secondary  ulcers,  through  one  of 
which  caseo-pus  could  be  discharged  by  squeezing 
the  mesenteric  mass  ;  the  muscle  walls  of  this  part 
were  completely  destroyed  by  caseation. 

One  foot  lower  down  the  wall  of  the  bowel,  at  its 
mesenteric  attachment,  was  greatly  thickened  (greatest 
thickness  nearly  1  cm.),  over  an  area  two  inches  in 
diameter,  and  extensively  caseated  :  the  mucous  sur- 
face was  raised  and  nodular. 

The  greater  part  of  the  ileum  was  normal,  but  in  the 
last  twelve  inches  there  were  numerous  tuberculous 
ulcers  ;  these  occurred  in  groups  and  were  situated 
in  Peyer's  patches  ;  the  serous  surface  was  studded 
with  miliary  tubercles. 

The  upper  part  of  the  large  intestine  showed  six 
raised  ulcerated  caseous  nodules,  the  largest  1  cm. 
in  greatest  length.  The  rest  of  the  large  intestine 
was  normal. 

Gastric  Glands. — Precardiac  enlarged  and  partly 
caseous.  The  gland  in  the  small  curvature  was 
normal. 

Mesenteric  Glands. — The  mesenteric  glands  were 
very  greatly  enlarged  and  fused  together  to  form 
a  semi-fluctuant  mass,  measuring  3  in.  x  2  in.  x 
about  1|  in.  ;  the  peritoneal  surface  had  a  dense 
cicatricial  appearance  and  was  studded  with  promi- 
nent caseous  tubercles,  the  largest  the  size  of  a  small 
pea.  On  section  the  mass  was  caseous  throughout 
and  irregularly  softened,  and  was  surrounded  by 
a  thick  fibrous  capsule ;  at  its  upper  extremity 
it  was  closely  adherent  to  that  part  of  the  duo- 
denum which  lies  below  the  head  of  the  pancreas 
(see  above).  Along  the  loft  border  of  the  mass  the 
mesentery  was  greatly  thickened,  shortened,  and 
closely  studded  with  pea-sized  caseous  nodules. 
Lower  down  the  mesentery  was  much  less  thickened 
and  there  were  fewer  nodules ;  in  this  part 
numerous  thick  white  tortuous  lymphatic  vessels 
were  seen.  The  mesentery  attached  to  the  lower 
half  of  the  intestines  was  not  thickened,  but  the 
blood  vessels  were  dilated  and  there  were  numerous 
pin-head-sized  tubercles  on  the  surface.  The  latter 
became  less  numerous  as  the  caecum  was  ap- 
proached. 
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,  '  On  the  right  border  of  the  ma  is  of  me  enteric 
'      glands,  between  it  and  the  first  part  of  the  colon,  w  ere 

four  or  five  larger  more  or  less  detached  glands,  which 

were  caseous  throughout. 

Ileo-Colic  Glands.— On  each  side  of  the  ileo-coecal 
junction  there  was  a  chain  of  six  to  eight  glands, 
ranging  in  size  from  a  large  pea  to  a  thrush's  egg, 
which  on  section  were  caseous  throughout. 

Colic  Glands. — One  on  the  first  part  of  the  colon, 
the  size  of  a  marble,  was  caseous  throughout ;  a 
small  gland  near  this  showed  a  caseous  focus  ;  other 
colic  glands  along  the  skirt  of  the  meso-colon  were 
normal. 

In  the  meso-colon,  near  the  sacrum,  there  were 
two  caseous  glands,  the  largest  1  cm.  in  diameter. 

On  the  surface  of  the  meso-colon  there  were 
fairly  numerous  tubercles,  mostly  the  size  of  pins' 
heads,  but  one  or  two  that  of  a  wheat  grain  ;  the 
latter  were  yellow  and  caseous. 

Spleen. — Greatly  enlarged,  contained  numerous 
yellow  softened  nodules,  with  caseo-purulent  contents, 
ranging  in  size  from  3  to  10  mm.  in  diameter ;  several 
caused  hemispherical  projections  under  the  capsule. 

Two  of  the  glands  in  the  hilum  of  the  spleen  showed 
caseous  foci. 

Liver. — Enlarged.  Right  lobe  adherent  to  the  dia- 
phragm. When  removed  the  convex  surface  of  the 
right  lobe  was  seen  to  be  covered  with  irregular 
patches  of  a  thin  greyish  yellow  membrane  ;  pro- 
jecting from  both  surfaces,  but  more  prominently 
from  the  concave,  were  numerous  yellow  caseous 
nodules  ranging  in  size  from  a  pin's  head  to  a  split 
pea :  on  the  convex  surface  many  of  the  nodules 
were  "  mushroomed "  and  surrounded  by  a  grey 
filmy  margin.  On  section  numerous  similar  nodules 
were  scattered  throughout  the  substance  :  some  of 
these  had  softened  bile-stained  centres.  Besides  the 
larger  nodules  the  liver  substance  showed  very 
numerous  grey  foci,  just  macroscopically  visible. 

Portal  Glands. — A  gland  in  the  hilum  of  the  liver 
contained  numerous  yellow  caseous  areas  about 
2  mm.  in  diameter. 

In  the  small  omentum  there  was  a  gland  the  size 
of  a  filbert,  which  contained  similar,  but  more 
numerous  areas. 

Kidney. — Left  kidney  showed  in  the  cortex  two 
caseous  nodules  3  mm.  in  diameter,  each  surrounded 
by  a  zone  of  congestion. 

Right  kidney  showed  a  similar  nodule,  5  mm.  in 
diameter. 

Suprarenal  Bodies. — Normal. 
Thorax : 

Heart. — Muscle  and  valves  normal. 

Lungs. — The  base  of  the  right  lung,  and  slightly 
also  that  of  the  left,  were  adherent  to  the  diaphragm 


by  recent  adhesions  ;  the  upper  and  lower  lobes  on 
each  side  were  adherent  to  each  other. 

The  lungs  were  crammed  with  nodules  that  varied 
in  size  from  a  small  pea  to  a  large  marble  ;  they  were 
distributed  evenly  throughout  the  substance  and  on 
section  were  caseous  throughout,  the  largest  ones 
being  softened.  The  lung  tissue  between  the  nodules 
was  normal  in  colour  and  there  were  no  patches  of 
consolidation. 

Bronchial  Glands. — Were  deeply  pigmented  and 
slightly  enlarged ;  they  each  showed  a  few  caseous 
nodules  2  to  4  mm.  in  diameter. 

Mediastinal  Glands. — A  dorsal  mediastinal  gland, 
near  diaphragm,  was  enlarged  and  caseous  through- 
out. 

Pleura. — ^On  the  left  side  there  was  a  small  flattened 
caseous  nodule  ;  on  the  right  side  the  fringes  along 
the  margins  of  the  last  four  ribs  were  hypertrophied 
and  contained  scattered  translucent  tubercles. 

Diaphragm. — Pleural  surface.  On  the  left  side 
around  the  margins  of  the  tendon,  there  were  several 
flattened  caseous  nodules  surrounded  by  pinkish 
granulation  tissue.  On  the  right  side  there  were  a 
few  similar  nodules,  and  around  the  margin  of  the 
tendon,  extending  on  to  the  muscle,  a  layer  of  granula- 
tion tissue. 

Peritoneal  surface.  Left  side  normal.  The  right 
side  was  covered  with  flattened  irregular  caseous 
patches  and  plaques  of  vascular  vegetations. 

Lumbar  Glands. — Three  enlarged  glands  on  the  left  side 
were  fused  together  to  form  a  mass  2  in.  in  length  and 
f  in.  in  thickness ;  all  were  caseous  throughout.  On 
the  right  side  there  was  a  similar  but  smaller  mass. 

Ilio-Sacral  Glands. — One  ilio-sacral  gland  was  enlarged 
and  beset  with  caseous  foci,  up  to  2  mm. 

Uterus,  Ovaries,  Axillary  Glands,  Inguinal  Glands. — 
Normal. 

Microscopical  Examination. 

Cervical  Glands. — Tubercle  bacilli  fairly  numerous. 
Thyroid  Body. — (Caseous  gland.)    No  tubercle  bacilli 
found. 

Bight  Tonsil. — Tubercle  bacilli  fairly  numerous. 
Stomach : 

Submucous  Nodule.  \  A  few  tubercle  bacilli  seen 
Ulcer.  \      in  each. 

Bronchial  Gland. — Six  tubercle  bacilli  found. 
Left  Kidney. — No  tubercle  bacilli. 
Guinea-Pig    1378,    inoculated    intraperitonally  with 
4   cc.    peritoneal  fluid,  died   of    general  tuberculosis 
in  64  days. 


BABOON  20.  (Adult  Male.) 

Fed  with  Milk  of  Cow  172  from  September  9th,  1904,  until  October  4th,  1904. 
Duration  of  Feeding— 25  days. 
Amount  of  Milk  Consumed— 2,000  cc. 

Killed— when  very  ill,  December  3rd,  1904.    85  days  after  the  experiment  began. 


Clinical  History. 

^  Became  ill  about  the  same  time  as  Baboon  28.  Before 
experiment  he  was  a  most  active  and  playful  animal  ; 
the  change  in  his  condition  was  therefore  more  quickly 
noticed  than  in  Baboon  22,  but  afterwards  the  illness 
ran  a  practically  identical  course. 

Temperature. 

The  temperature  was  not  taken  until  October  29th  ; 
from  this  date  morning  and  evening  observations  were 
made  until  the  end  of  the  experiment. 

The  first  fortnight's  records  showed  an  irregular  typ*^ 
of  pyrexia,  the  morning  temperatures  being  generally 
normal,  or  slightly  above  normal,  the  evening  ones  rising 
sometimes  over  one  degree  (maximum  40-3°C.).  For 


a  fortnight  after  the  tuberculin  test  the  temperature 
was  steadier  and  only  slightly  raised  above  normal. 
Finally  the  temperature  was  subnormal  and  showed  very 
irregular  fluctuations,  rising  on  one  occasion  from  34  •9° 
in  the  morning  to  37-2°  in  the  evening. 

Tuberculin  Te^sfs. 

(Before  Experiment).— July  6,  1904.  Negative.  Dose 
of  tuberculin :  1  •  0  cc. 

August  1,  1904.  Negative.  Dose  of  tuberculin: 
2-0  cc. 

Tuberculin  Test. 
Fifty-three  days  after  the  beginning  of  the  experiment. 
Positive.    Rise    of    temperature:     1-  6°C.  Dose^of 
tubercuUn  :  2-0  cc 
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The  temperature  ro  c  to  it',  maximum,  i\-2°C.,  three 
hours  after  the  inoculation  of  tuberculin  ;  it  remained 
high  for  three  hours  and  then  began  to  fall ;  at  the 
fifteenth  hour  it  was  normal. 

There  was  marked  general  disturbance  (depression,  loss 
of  appetite,  and  diarrhoea),  and  considerable  local  pain, 
but  no  swelling  ;  the  inoculation  was  made  on  the  inside 
of  the  thigh  and  the  leg  was  held  stiffly  for  several  days. 

POST-MORTEM  EXAMINATION. 
Body. — Somewhat  emaciated. 

Tonsils. — Both  tonsils  were  enlarged  and  showed  on 
the  mucous  surfaces  numerous  irregular  ulcers,  with 
abrupt  undermined  edges  and  yellow  caseous  floor  ;  the 
intervening  mucous  membrane  was  raised  thickened 
and  congested.  On  section  the  body  of  each  tonsil  was 
caseous. 

Tongue. — Many  of  the  lymphoid  follicles  at  the  base 
of  the  tongue  were  enlarged  caseous  and  ulcerated. 

Submaxillary  Glands. — On  the  right  side  one,  the  size 
of  a  pea,  was  caseous  throughout ;  a  second  showed  a 
congested  caseous  focus.  On  the  left  side  there  were 
two  glands ;  one  was  normal,  the  other  contained  a 
caseous  focus. 

Left  submaxillary  salivary  gland  showed  a  caseous 
nodule,  2  millimetres  in  diameter,  surrounded  by  a 
zone  of  congestion. 

Relropharyngeal  Glands. — On  the  left  side  there  was  a 
mass  of  glands,  li  by  1  in.  by  J  in.,  which  on  section  were 
found  to  be  entirely  converted  into  soft  pulpy  caseous 
tissue.  On  the  right  side  there  was  a  similar  but  smaller 
mass. 

Parotid  Lymphatic  Glands. — Normal. 

Cervical  Glaruls. — On  the  right  side  the  upper  cervical 
gland  was  enlarged  to  the  size  of  a  filbert  and  was  caseous 
throughout ;  in  the  middle  of  the  neck  two  glands  were 
fused  together  to  form  a  mass  the  size  of  a  broad  bean  ;  on 
section  both  glands  were  caseous  throughout  and  softened. 
In  the  posterior  triangle  behind  the  clavicle  there  were 
two  enlarged  caseous  glands. 

On  the  left  side  the  upper  cervical  gland  was  the  size  of 
a  filbert,  caseous  throughout  and  beginning  to  soften  ;  a 
gland  lower  do^ra  in  the  neck,  on  the  carotid  artery,  was 
enlarged  and  beset  with  caseous  foci  ;  the  glands  behind 
the  clavicle  in  the  posterior  triangle  were  normal. 

Abdomen : 

The  peritoneal  cavity  contained  from  50  to  CO  cc. 
of  yellowish-brown  turbid  fluid. 

Peritoneum. — The  parietal  peritoneum  on  the  floor 
and  on  the  left  side  was  profusely  studded  with 
translucent  miliary  tubercles  ;  in  the  neighbourhood 
of  the  spleen  the  tubercles  were  yellow  and  opaque, 
and  were  very  closely  aggregated  together  over  a 
large  area. 

On  the  right  side  of  the  peritoneum  the  tubercles 
•were  sparsely  scattered. 

Omentum. — The  omentum  was  thickened  re- 
tracted and  closely  covered  with  caseating  nodules, 
varying  in  size  from  that  of  a  mustard  seed  to  that 
of  a  wheat  grain  ;  in  several  places,  chiefly  near  the 
spleen,  the  nodules  had  run  together  to  form  small 
irregular  masses. 

Stomach. — On  the  serous  surface  there  were  five 
projecting  caseous  tubercles,  the  largest  the  size  of  a 
millet  seed.  On  the  mucous  surface,  near  the  cardiac 
orifice,  there  was  a  raised  area  2  by  1  cm.,  which 
showed  at  one  end  a  deep  puckered  ulcer  ;  on  section 
the  submucous  tissue  was  thickened  and  caseous. 
Near  this  was  another  elevation  1  cm.  in  diameter, 
with  a  central  ulcer  extending  through  the  mucous 
membrane  and  communicating  with  a  space  in  the 
submucosa,  in  which  there  was  a  small  amount  of 
caseous  debris ;  just  below  the  opening  of  the 
cesophagus  there  was  a  small  ulcer  with  raised  edges. 

♦  Small  Intestine. — The  mucous  membrane  of  the 
small  intestine  showed  about  twenty  widely  dis- 
tributed ulcers  ;  the  majority  of  these  were  small 
and  circular,  with  raised  margins  and  slightly 
thickened  caseous  base  (in  some  only  a  few  caseous 
foci  could  be  seen).  In  the  lower  part  of  the  upper 
third  of  the  intestine,  where  the  ulcers  were  most 


*  See  Plate  2. 


numerous,  there  we"e  fi^e  or  six  larger  ulcerated 
areas  ;  two  of  these  almost  completely  encircled  the 
bowel,  the  largest  n  easuring  3"5  by  1"2  cm.  They 
each  showed  two  ulcers,  one  large  and  irregular,  on  the 
convexity  ;  the  other  a  smaller  one  (probably  more 
recent),  situated  nearer  the  attachment  of  the  gut. 
The  large  ulcers  had  very  raised  irregular  margins 
and  thickened  caseous  base  ;  they  involved  all  the 
wall  of  the  bowel,  and  were  seen  on  the  peritoneal 
surface  as  slightly  constricting  whitish  yellow  areas, 
studded  with  a  varying  number  of  projecting  caseous 
tubercles ;  attached  to  the  centres  of  these  f.reas 
were  slender  processes  of  connective  tissue. 

The  small  ulcers  showed  no  subperitoneal  tubercles 
and  were  seen  on  the  serous  surface  in  two  or  three 
instances  as  whitish  elevations,  due  to  local  thickening 
of  the  peritoneum. 

Many  of  the  lymphatic  vessels  proceeding  from 
those  parts  of  the  bowel  in  which  were  situated  the 
larger  ulcers  were  thickened  opaque  white  and  in 
some  cases  showed  strings  of  minute  tubercles  along 
their  whole  length  ;  in  other  parts  of  the  mesentery 
the  lymphatic  vessels  appeared  to  be  distended. 

Large  Intestine. — Crecum  :  on  the  serous  surface 
there  were  three  caseous  tubercles  ;  mucous  surface 
normal. 

The  ascending  colon  showed  an  eminence  8  mm. 
across,  in  the  centre  of  which  there  was  a  crateriform 
ulcer  with  caseous  margins  and  base  ;  the  peritoneum 
over  it  was  thickened  ;  in  the  transverse  colon  there 
was  a  small  ulcer  with  raised  margins.  Near  the 
rectum  there  was  a  rounded  elevation  5  mm.  in  dia- 
meter, with  a  small  central  ulcer  and  caseous  interior. 

*  T'  e  Mesenteric  Glands  were  hugely  enlarged  and 
fused  together  into  a  mass  3^  in.  by  in.  by  1^  in.  ; 
the  peritoneal  surface  had  a  dense  white  appearance 
and  was  studded  with  projecting  caseous  tubercles, 
the  largest  the  size  of  a  wheat  grain.  On  section  the 
glands  were  caseous  throughout  and  irregularly 
softened  ;  the  capsules  were  greatly  thickened. 

At  the  margin  of  the  mass,  between  it  and  the 
colon,  there  were  three  or  four  oedematous  ha?mor- 
rhagic  glands,  which  contained  small  caseous  nodules. 

lleo-Colic  Glands. — Three  on  each  side,  were 
enlarged  and  caseous  throughout,  with  one  exception  ; 
this  was  distended  with  blood-stained  fluid  and 
showed  discrete  caseous  foci. 

Colic  Glands. — Two  on  the  first  part  of  the  colon 
were  enlarged  and  caseous  throughout.  On  the 
descending  colon  there  were  two  caseous  glands,  each 
about  1  cm.  in  diameter.  The  rest  of  the  colic 
glands  were  oedematous,  but  with  the  exception  of 
one  or  two  which  showed  caseous  foci  were  otherwise 
normal. 

Coeliac  Glands. — Two  eoeliae  glands,  one  the  size  of 
a  large  marble,  the  other  that  of  a  pea,  had  very  thick 
capsules,  and  were  caseous  throughout. 

Lumbar  Glands. — Were  greatly  enlarged  fused 
together  and  extensively  caseated. 

Iliac  Glands. — The  right  iliac  gland  was  the  size  of  a 
French  bean  and  was  caseous  in  more  than  half  its 
extent.    The  left  was  normal. 

Spleen. — Was  enlarged  to  two  or  three  times  the 
normal.  On  the  capsule  there  were  a  few  scattered 
grey  tubercles  ;  the  pulp  contamed  numerous 
yellow  caseous  and  softened  nodules,  ranging  in  size 
from  about  0*5  to  1  '5  cm.  in  diameter  ;  several  pro- 
jected prominently  beneath  the  capsule,  one  large  one 
on  the  convex  surface  being  adherent  to  the  parietal 
peritoneum  in  the  centre  of  the  eruption  of  yellow 
tubercles  (previously  described). 

In  the  hilum  of  the  spleen  there  was  a  group  of 
enlarged  glands  ;  one,  the  size  of  a  broad  bean,  was 
caseous  throughout ;  two  others  were  partly  caseous, 
and  two  or  three  showed  caseous  foci. 

Liver. — Showed  on  the  surface  and  on  section 
numerous  yellow  caseous  nodules,  1"5  to  8  mm. 
m  diameter  ;  besides  these  there  were  innumerable 
whitish  specks. 

Portal  Gland. — Size  of  a  filbert,  contained  numer- 
ous caseous  and  softened  natches. 
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Kidney  f.-  Cn  the  surface  of  the  right  there  were  nu- 
merous tubercles,  ranging  in  size  from  1  to  2  mm.  in 
diameter ;  the  smaller  ones  were  grey  and  translucent, 
the  larger  ones  opaque  and  caseous  in  the  centre. 
On  section  similar  tubercles  were  seen  in  the  depth  ; 
one  slightly  larger  than  the  rest  was  about  3  mm. 
in  diameter. 

The  left  kidney  showed  similar  tubercles. 

Many  of  the  tubercles  were  heemorrhagic  and 
the  surface  of  the  kidney  was  spotted  with  petchial 
points.    No  tubercles  seen  in  the  medullary  zones. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart. — Muscle  and  valves  normal. 

Lungs. — Slightly  pigmented,  packed  with  hard 
nodules,  ranging  in  size  from  a  small  shot  to  a  very 
large  pea  ;  they  were  evenly  distributed  throughout 
the  substance,  those  on  the  surface  forming  marked 
subpleural  projections.  On  section  they  were  firm 
yellowish  white  and  entirely  caseous,  except  for 
a  narrow  grey  translucent  peripheral  zone. 

Bronchial  Glands. — Were  deeply  pigmented.  Those 
on  the  left  side  appeared  to  be  normal ;  on  the  right 
side  the  praetracheo-bronchial  gland  was  normal, 
two  of  the  intertracheo-bronchial  glands  showed  in  the 
cortices  three  or  four  opaque  white  points. 

A  gland  in  the   inferior  part  of  the  posterior 


mediastinum  was  enlarged  anl  beset  ^ith  caseous 
foci. 

Parietal  Pleura. — That  covering  the  ribs  was 
normal. 

Diaphragm. — On  the  pleural  surface  on  the  left 
side,  around  the  margins  of  the  tendon,  there  were 
several  hard  tubercles,  surrounded  by  slightly 
developed  tuberculous  vegetations ;  in  the  centre 
of  the  tendon  there  were  some  transparent  villi ; 
On  the  peritoneal  surface,  chiefly  over  the  muscle, 
there  was  an  eruption  of  minute  almost  trans- 
parent tubercles  ;  there  were  besides  scattered 
opaque  caseous  tubercles,  the  largest  the  size  of  a 
millet  seed  ;  these  occurred  chiefly  on  the  left  side. 

Testicles,  Inguinal  Glands,  Axillary  Glands. — Normal. 

Microscopical  Examination.    {Smear  preparations.) 

Peritoneal  Fluid. — One  or  two  short  tubercle  bacilli 
seen. 

Liver. — One  tubercle  bacillus. 

Lung. — One  or  two  tubercle  bacilli. 

Spleen. — No  tubercle  bacilli. 

Kidney.— One  tubercle  bacillus. 

Submaxillary  Gland. — No  tubercle  bacilli. 

A  guinea-pig  inoculated  intraperitoneally  with. 
4  c.c.  of  peritoneal  fluid  died  of  general  tuberculosis  in 
81  days. 


BABOON  40.  (Young.) 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  IV.  (Fed  at  the  same  time  as  Chimpan  ee  2, 
and  with  an  equivalent  dose  of  culture.) 

Dose — 1*0  milligramme. 

Date — November  1st,  1904. 

Died — December  8th,  1904.    37  days  after  the  experiment  began. 


Clinical  History. 
No  definite  signs  of  illness  were  observed  during  the 
experiment. 

There  is  no  way  of  accounting  for  the  early  death  of 
the  animal  except  that  it  died  of  cold,  which  at  that 
time  was  exceptionally  severe. 

Tuberculin  test  before  experiment.  Negative. 

Temperature. 

During  the  first  fortnfght  the  temperat"re  was  ncrmal 
or  sub-normal  (maximim  38"3°C);  on  the  fourteenth  day 
it  rose  sharply  to  39"6°C.  but  quickly  fell,  and  during  the 
rest  of  the  experiment  fluctuated  between  37"1°C.  and 
39-2°C. 

POST-MORTEM  EXA^kllNATION. 

Condition. — Fair. 

Tonsils. — Left  tonsil  normal. 

Right  tonsil  seemed  a  little  enlarged  and  hardened, 
but  showed  no  visible  foci.    (Tubercle  bacilli  found.) 

Pharyngeal  Mucous  Membrane. — Normal. 

Submaxillary  Glands.— One  right  submaxillary  gland 
was  enlarged  to  the  size  of  a  small  olive  ;  on  section 
it  showed  more  than  three-quarters  of  the  substance 
caseous  and  softened. 

On  the  left  side  there  was  a  group  of  six  glands,  ranging 
in  size  from  a  split  pea  to  that  of  a  kidney  bean  ;  the 
largest  was  partly  caseous  ;  the  rest  showed  caseous 
and  softened  foci  in  the  cortices. 

Pharyngeal  Glands. — Extending  from  the  base  of  the 
skull  on  the  left  side  to  the  level  of  the  upper  border  of 
the  thyroid  there  was  a  chain  of  four  small  glands  ;  the 
largest  contained  in  the  centre  a  caseo-purulent  mass 
replacing  half  the  substance  ;  two  others  were  beset 
with  soft  caseous  foci,  the  largest  2  mm.  across  ;  the 
fourth  was  normal. 

On  the  right  side,  behind  the  tonsil,  there  were  two  fused 
glands,  each  the  size  of  a  swallow's  egg  ;  on  section  they 


showed  softened  caseous  areas,  which  almost  entireljr 
replaced  the  gland  substance. 

Cervical  Glands. — Left  mid- cervical  gland  was  slightly- 
enlarged  and  showed  in  the  cortex  minute  congested 
caseous  foci. 

Deep  cervical  glands  normal. 

On  the  posterior  surface  of  the  trachea  on  the  right 
side,  just  below  the  thyroid  cartilage,  there  was  an  enlarged 
gland  beset  with  softened  caseous  foci. 

Thyroid  Body. — Normal. 

Abdomen : 

Omentum,  Peritoneum. — Normal. 

Stomach. — Normal  on  both  surfaces. 

Intestines. — The  mucous  membrane  of  the  lower 
third  of  the  small  intestine  showed  ten  minute  ulcers- 
with  congested  edges  ;  these  were  felt  between  the 
finger  and  the  thumb  as  slight  thickenings  and 
on  section  were  just  perceptibly  caseous  at  the  bases. 
The  majority  of  the  ulcers  were  situated  in 
Peyer's  patches,  some  of  which  showed  three- 
or  four.  There  were  no  subperitoneal  tubercles, 
but  on  the  peritoneum  opposite  one  there  was  a 
fringe  of  fibrin. 

Pyloric  Gland  — Normal. 

Mesenteric  Glands  — Five  or  six  of  the  mesenterie 
glands  in  the  lower  part  of  the  mesentery  were 
slightly  enlarged  and  hardened.  On  section  they 
showed  in  the  cortices  softened  caseous  foci,  some- 
of  which  were  purulent.  The  glands  in  the  upper 
part  of  the  mesentery  were  normal. 

Ileo-Colic  Glands. — One  on  each  side  was  slightly 
enlarged  ;  each  contained  scattered  softened  caseous 
foci. 

Colic  Glands. — Normal  in  size  and  appearance. 
Spleen. — Not  enlarged  ;   no  tubercles  visible. 
Liver. — Pale  in  colour,  otherwise  normal. 
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Portal  Gland,  Kidneys,  Suprarenal  Bodies,  Coeliac 
Glands,  Lumbar  Glands,  Iliac  Glands,  Inguinal 
Glands,  Axillary  Glands. — Normal. 

Thorax. 

Pleura,  Pericardium. — Normal. 

Heart. — Muscle  and  valves  normal. 

Lungs. — The  left  lower  lobe  showed  a  purple  patch 
of  congestion  (hypostatic  ?) ;  all  the  lobes  were 
crepitant  throughout  and  free  from  macroscopic 
tubercles. 

Bronchial  Glands. — Deeply  pigmented  ;  otherwise 
normal. 


Diapnragm. — Normal. 

Microscopical  Examination. 
Right  Pharyngeal  Gland. — Three  tubercle  bacilli. 
Mesenteric  Gland. — Tubercle  bacilli  found. 

Intestine.  (Two  ulcers.)  Tubercle  bacilli  fairly 
numerous  in  both. 

Right  Tonsil. — A  few  tubercle  bacilli. 

Guinea-pig  1377,  inojulatel  intraperitoneally  with  an 
emulsion  made  from  the  spleen,  died  of  tuberculosis  in 
27  days. 


BABOON  50-    (Adult  Male.) 


Fed  on  December  14th,  1904,  with  culture  derived  from  the  original  material  of  Virus  B.  IV.  The  culture  was 
20  days  old,  10th  generation. 

Dose — I'O  milligramme. 

Date— December  14th,  1904. 

Killed — March  1st,  1905.    77  days  after. 


Clinical  History. 
The  baboon  showed  no  signs  of  ill-health  during  the 
experiment. 

Tuberculin  Tests. 

December  12  h,  1904.  Before  experiment.  Negative. 
Dose  of  tuberculin  2'0  cc. 

February  3rd,  1905.  After  two  temperatures  had  been 
taken,  at  the  third  and  sixth  hours  respectively,  the 
baboon  slipped  his  collar  and  it  was  found  impossible  to 
secure  him  for  further  records.  The  two  temperatures 
taken  showed  no  rise  and  there  was  no  constitutional 
disturbance  during  the  twenty-four  hours  following  the 
inoculation. 

POST-MORTEM  EXAMINATION. 
Body. — In  good  condition. 

Tongue,  Tonsils,  Pharynx,  Submaxillary  Glands,  Pharyn- 
geal Glands,  Cervical  Glands. — Normal. 

Abdomen  : 

Omentum. — The  omentum  contained  very  numerous 
larvae  of  a  linguatulid ;  they  were  most  numerous 
near  the  free  margin.  Similar  parasites  were  seen 
under  the  parietal  peritoneum  (few),  under  the  peri- 
toneum covering  the  diaphragm,  in  the  wall  of  the 
small  intestine,  in  the  mesentery,  mesocolon  and 
in  the  liver.  All  the  mesenteric  glands  contained 
the    parasite,    the    gland    tissue   in    some  being 


almost  entirely  rej)laced  by  them.  There  were  about 
eight  in  the  lungs,  the  majority  being  subpleural. 
The  parasites  were  not  definitely  encapsulated  ; 
they  appeared  to  lie  in  dilated  lymphatic  vessels. 
The  liver  spleen  and  kidneys  were  free  from  any  sign: 
of  tuberculosis,  also  the  intestines  and  mesenteric 
glands. 

Portal  Glands,  Lximbar  Glands,  Iliac  Glands. — - 
Normal. 

Thorax  : 

Heart,  Pericardium. — Normal. 

Lungs. — The  right  middle  lobe  was  adlierent  to  the- 
chest  wall  and  was  enlarged  and   completely  con- 
solidated.   On  section,  half  the  lobe  (that  nearest 
the  root)  was  caseous  ;  the  rest  was  dark  red  and  beset 
with  miliary  tubercles,  some  of  which  were  opaque. 

Other  lobes  of  the  lung  were  normal. 

Thoracic  Glands. — The  right  praetracheo-bronchial 
gland  was  enlarged  caseous  and  softened  in  more 
than  half  its  extent. 

An  intertracheo-bronchial  gland  was  slightly  enlarged, 
and  contained  a  soft  caseous  mass  and  several  caseous 
foci. 

Left  bronchial  glands  normal.  , 

Microscopical  Examination. 
Bronchial  Gland  (two  smears). — A  few  tubercle  bacilli^  . 


BABOON  52.  (Young.) 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  IV.    The  culture  used  was  the  18th  generation, 
20  days  old. 

Dose — I'O  milligramme. 

Date— December  14th,  1904. 

Died — February  26th,  1905.    74  days  after. 

Clinical  History. 

There  was  no  alteration  in  the  general  condition  until 
about  the  end  of  January,  when  she  was  noticed  to  be 
weaker  and  to  be  losing  appetite.  The  weakness  gradu- 
ally became  more  pronounced  and  there  was  appreciable 
loss  of  flesh  ;  in  the  last  few  days  there  was  some  diarrhoea. 
She  was  found  dead  on  February  2(jth,  74  days  after 
being  fed. 

Tuberculin  Test. 

February  3rd,   1905,  51  days  after  the  experiment 
began.  Negative. 

Weight. 

During  the  first  six  wee',  s    h  rj  vas  a  f  lcady  gain  in 


weight ;  then  the  animal  began  to  lose  weight,  slowly 
at  first,  then  rapidly. 

lbs.  ozs. 

December  2Cth,  1904  -       -       -  8  4 

January  10th,  1905     .       .       .  g         15  • 

January  24th.  1905     -       -       -  9  4 

February  7th,  1905      ...  9  0 

February  21st,  1905    ...  8  4  ' 

February  26th,  1905    -       -       .  7  0  ^ 

Gain  in  weight  from  December 

20th,  1904  to  January  24tb, 

1905    1  0  • 

Loss  in  ^\'eight  from  January 

24th  to  February  26th  -       -  2  4 
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Temperature. 

Tlie  temperature  during  the  experiment  never  rose 
higher  than  39-6°C. 

POST-MORTEM  EXAMINATION. 
Body. — Somewhat  emaciated. 

Tonsils. — In  the  position  of  the  right  tonsil,  involving 
tonsil  and  neighbouring  mucous  membrane,  there  was  a 
narrow  deep  ulcer,  the  sides  of  which  were  necrotic  and 
covered  with  yellow  discharge  ;  the  mucous  membrane 
around  the  ulcer  was  congested. 

On  the  left  side  there  was  a  similar,  but  smaller  ulcer. 

Tongue. — The  mucous  membrane  at  the  base  of  the 
tongue,  near  these  ulcers,  had  a  yellowish  appearance 
and  showed  several  little  ulcers.  On  section  the  sub- 
mucous tissue  was  seen  to  be  caseating. 

Palate. — On  the  buccal  surface  of  the  soft  palate,  a 
little  to  the  left  of  the  mid  line,  there  was  a  funnel-shaped 
depression  at  the  apex  of  which  the  mucous  membrane 
was  ulcerated  ;  on  section  the  submucosa  was  seen  to  be 
in  a  state  of  caseation. 

The  mucous  membrane  on  the  posterior  wall  of  the 
pharynx  and  around  the  epiglottis  showed  numerous 
minute  yellow  foci  (tubercle  bacilli  found). 

Submaxillary  Glands. — Normal. 

Pharyngeal  Glands. — On  each  side,  behind  the  tonsils, 
there  was  a  fused  mass  of  glands  measuring  about  one  and 
a  half  inches  in  length  and  two  thirds  of  an  inch  in 
greatest  diameter,  which  on  section  were  seen  to  be  caseous 
throughout  and  entirely  softened. 

Sublingual  Glands. — The  sublingual  gland  on  the  right 
side,  the  size  of  a  pea,  was  practically  caseous  throughout ; 
that  on  the  left  side  was  slightly  enlarged  and  contained 
caseating  tubercles. 

Along  the  left  carotid  artery  there  was  a  chain  of  ten 
gland-s,  ranging  in  size  from  a  wheat  grain  to  that  of  a 
sparrow's  egg  ;  on  section  they  were  found  to  be  filled 
with  soft  yellowish  white  caseo-pus. 

Just  above  the  clavicle,  in  the  left  posterior  triangle, 
there  was  a  pea-sized  caseous  and  softened  gland. 

One  of  the  left  axillary  glands  contained  a  soft  caseous 
nodule  2  mm.  in  diameter. 

Along  the  right  carotid  artery  there  was  a  chain  of 
glands  similar  to  that  on  the  left  side. 

In  the  right  posterior  triangle  there  was  a  series  of 
small  congested  glands  which  did  not  show  caseous  foci. 

Right  axillary  glands  normal. 

Abdomen  : 

The  peritoneal  cavity  contained  a  small  amount 
of  turbid  serous  fluid. 

Omentum. — Showed  a  few  minute  transparent  foci 
which  were  probably  early  tubercles. 

Stomach. — Normal. 

Small  Intestine. — Showed  about  twenty-four  small 
ulcers  and  twelve  large  ulcerated  areas,  the  largest 
of  which  measured  2  by  1  cm. 

The  latter  were  raised  above  the  surface,  the  mucous 
membrane  covering  them  being  hsemorrhagic  and 
ilcerated  in  patches.  On  section  the  submucosa 
and  the  muscular  coats  were  entirely  caseous  (2  mm.  in 
thickness) ;  the  serous  surfaces  showed  a  well  marked 
tuberculous  lymphangitis,  the  thickened  lymphatic 
vessels  in  some  of  the  cases  extending  all  around  the 
i;ut  and  into  the  mesentery  as  far  as  the  mesenteric 
-glands. 

The  small  ulcers  had  raised  margins  and  caseous 
oases,  involving  all  the  coats  of  the  bowel  except 
±he  peritoneal.  ^ 


Several  of  the  Peyer's  patches  contained  caseous 
tubercles  only  (one  seven  or  eight),  most  of  which 
were  ulcerated. 

Large  Intestine. — The  caecum  showed  two  small 
ulcers  with  raised  congested  margins  and  yellow  floors. 
The  colon  showed  one  similar  ulcer. 

Ti  e  Mesenteric  Glands  were  greatly  enlarged  and 
fused  together  to  form  a  yellow  lobulated  mass. 
On  section  the  glands  were  seen  to  be  practically 
caseous  throughout  and  partially  softened. 

The  Ileo-Colic  Glands  on  each  side  were  enlarged 
and  almost  entirely  caseous  and  softened. 

Colic  Glands. — One  colic  gland  was  enlarged  to  the 
size  of  a  pea  and  was  caseous  throughout  and  softened. 

The  Lumbar  Glands  on  each  side  were  greatly  enlarged 
and  similarly  affected. 

TJ  e  Spleen  was  slightly  enlarged.  On  section  the 
pulp  V,  as  packed  with  small  yellow  tubercles ;  it 
contained  also  a  few  yellow  caseous  nodules,  2  to  5 
mm.  in  diameter,  several  of  which  projected  on  the 
surface.  The  small  tubercles  were  seen  through  the 
capsule  as  yellow  spots  surrounded  by  a  congested 
zone. 

The  glands  in  the  hilum  of  the  spleen  appeared 
normal. 

TI  e  Liver  was  closely  beset  with  opaque  greyish- 
white  tubercles  the  size  of  rape  seeds. 

The  Portal  Gland  was  swollen  and  oedematous,  but 
there  were  no  foci  of  caseation. 

Caliac  Glands. — A  cceliac  gland  was  enlarged  and 
showed  numerous  foci  of  caseation. 

T'e  Kidneys  were  pale  ;  the  right  showed  in  the 
depth  of  the  cortex  two  small  yellow  tubercles. 

Suprarenal  Bodies.— Normal. 

Thorax  : 

The  pericardial  sac  contained  a  small  amount  of 
clear  serous  fluid. 

Heart. — The  cavities  of  the  heart  contained  ante- 
mortem  clot. 

Heart  muscle  and  valves  normal. 

Pleura. — The  parietal  pleura  was  free  from  tubercles. 

Lungs. — The  left  limg  was  adherent  on  its  dorsal 
surface  to  the  ribs  by  fairly  firm  fibrous  adhesions : 
there  were  a  few  slender  strands  between  the  right 
lung  and  the  wall  of  the  thorax.  The  left  upper 
lobes  were  firmly  adherent  to  the  lower,  and  the 
lower  lobe  was  adherent  to  the  diaphragm. 

Both  lungs  contained  numerous  caseous  tubercles 
the  size  of  a  No.  4  shot ;  there  were  also  eight  larger 
caseous  nodules  (three  in  the  left  and  five  in  the 
right),  ranging  in  size  from  5  to  10  mm.  in  diameter ; 
there  were  no  patches  of  consoUdation. 

The  Bronchial  Glands  were  greatly  enlarged  caseous 
and  softened. 

Mediastinal  Glands. — The  dorsal  mediastinal  glands 
(near  the  diaphragm)  and  the  ventral  mediastinal 
glands  (behind  the  upper  part  of  the  sterum)  were 
also  caseous  throughout  and  softened. 
Brain  and  Membranes,  Uterus,  Ovaries,  etc..  Inguinal 
G!  ands. — Normal. 

MICROSCOPICAL  EXAMINATION. 

Smxdl  Intestine  (Tubercle  in  Peyer's  patch)  ^  f^,^^^^^„^ 

?  Tr^'v/  \  ti^bercle 

Right  Kidney,  ^^^.^^ 

Spleen.  J 


671 


PAB30N  14.   (Young  East  African.) 

Fed  with  Culture  obtained  from  Guinea-pig  14,  Viras  B.  I.  Table  1  A.     The  culture  was  the  29th  generation, 
19  days  old. 

Dose — 5  milligrammes. 

Date— June  8th,  1904. 

Died— July  6th,  1904.    28  days  after. 


Clinical  History. 

The  baboon  was  found  on  the  morning  preceding  his 
death  cold  and  collapsed  outside  the  cage,  from  which  he 
had  escaped  during  the  night.  The  cause  of  the  collapsed 
condition  was  not  ascertained  ;  there  was  no  sign  of  an 
injury  and  on  the  previous  day  the  animal  had  ajjpeared  to 
be  quite  well. 

POST-MORTEM  EXAMINATION. 

Body. — Somewhat  emaciated. 

Two  of  the  lymphoid  follicles  at  the  base  of  the  tongue, 
on  the  left  side,  contained  dry  whitish  secretion,  which  did 
not  easily  shell  out  (a  smear  made  from  one  of  the  col- 
lections showed  no  tubercle  bacilli). 

Tongue,  Tonsils. — Normal. 

Submaxillary  Glands. — One  left  submaxillai-y  gland  was 
slightly  enlarged  and  .showed  under  the  capsule  in  the 
substance  a  number  of  little  yellowish  white  foci  ;  on 
section  these  foci  exuded  whitish  translucent  pus. 

The  right  submaxillary  glands  were  normal. 

Pharyngeal  Glands. — The  right  retropharyngeal  glands 
contained  a  softened  focus  similar  to  those  in  the  sub- 
maxillary gland. 

The  left  pharyngeal  gland  was  normal. 

Superficial  and  Deep  Cervical  Glands. — Normal. 
Abdomen  : 

Parietal  Peritoneum,  Pleural  Surface  of  Diaphragm. 
— Normal. 

Omentum. — Sparsely  scattered  over  the  surface  of 
the  great  omentum  were  minute  transparent  tubercles, 
smaller  than  grains  of  sand. 

Stomach. — Was  contracted  across  its  middle  (hour- 
flass). 

Mucous  membrane  normal. 

Small  Intestines. — About  fifteen  inches  from  the 
pylorus  there  was  beneath  the  mucous  membrane  a 
yellowish  softened  focus,  the  size  of  a  pin's  head. 
(Tubercle  bacilli  found.) 

A  few  inches  lower  down  an  opaque  whitish  spot 
was  seen,  with  a  minute  dark  central  point  (enlarged 
solitary  follicle  ?)  ;  a  smear  preparation  was  made 
and  numerous  tubercle  bacilli  were  seen. 

A  Peyer's  patch  two  feet  from  the  ileo-caecal  valve 
showed  a  soft  yellow  focus  beneath  the  mucous 
membrane  (numerous  tubercle  bacilli). 

Two  inches  further  on  another  Peyer's  patch 
contained  a  nodule  2 "5  mm.  in  diameter,  caseous 
and  softened  in  the  centre  ;  it  projected  above  the 
surface  of  the  patch,  and  could  be  felt  between  the 
finger  and  the  thumb  ;  the  mucous  membrane  over 
the  central  part  was  ulcerated. 

In  the  substance  of  a  patch  six  inches  from  the 
valve  there  was  a  greyish  white  focus,  which  did  not 
shell  out. 

Large  Intestine. — At  frequent  intervals  along  the 
whole  length  of  the  large  intestine  there  were  numerous 
dark  submucous  nodules,  the  size  of  small  peas  ; 
these  on  section  were  seen  to  be  cysts  filled  with 
reddish  grumous  material ;  in  each  cyst  there  was 
a  short  slender  worm  ;  no  ulceration  of  the  mucous 
membrane. 

(Similar  parasitic  cysts  have  not  been  seen  in  South 
African  baboons.) 

Glands  along  great  curvature  of  stomach  normal. 

Mesenteric  Glands. — Were  not  obviously  enlarged. 
All  those  in  the  upper  j^art  of  the  mesentery  (about 
six  in  number),  showed  beneath  the  cajjsule  discrete 
whitish  or  yellowish  white  foci,  ranging  in  size  from  0"5 


to  2  mm.  in  diameter;  on  section  trie  foci  containea 
soft  whitish  pus. 

All  the  glands  in  the  lower  part  of  the  mesentery 
appeared  normal. 

Ileo-Colic  Glands. — Normal. 

Meso-Colic  Glands. — One  meso-colic  gland  felt 
firmer  and  tenser  than  normal,  but  on  .section  showed 
no  naked  eye  evidence  of  tuberculosis. 

Other  meso-colic  glands  were  normal  in  size  and 
appearance. 

Spleen. — Not  enlarged.  Normal  on  the  surface  ; 
showed  in  the  pulp  scattered  spherical  yellowish 
bodies,  the  size  of  the  head  of  a  pin  (early  tuberculosis 
of  Malpighian  bodies). 

Portal  Glands,  Coeliac  Glands,  Pancreatic  Glandt, 
Splenic  Glands,  Lumbar  Glands,  Iliac  Glands,  Liver. 
— Normal. 

capsules  stripped  readily  ;  no 


Kidneys. — Pale  ; 
visible  tubercles. 

Suprarenal  Bodies.- — Normal. 

Thorax  : 

Heart. — Musc!e  and  valves  normal. 
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Lungs. — Pigmented  ;  crepitant  throughout ;  beneath 
the  pleura?  were  numerous  ha;morihagic  foci. 

In  the  right  lower  lobe,  near  the  surface,  there 
were  three  firm  grey  translucent  tubercles,  the  size 
of  pins'  head,  slightly  opaque  in  the  centre ;  in  the 
depth  of  the  lobe  there  was  a  yellow  tubercle,  twice 
the  size  of  the  above,  softened  in  the  centre  (tubercle 
bacilli). 

The  rest  of  the  lung  was  normal. 

Bronchial  Glands. — Not  enlarged.  Deeply  pig- 
mented. 

An  intertracheo  bronchial  gland  on  the  right  side 
showed  three  yellowish  white  pin-point  foci. 

A  gland  anterior  to  the  bifurcation  of  the  trachea 
showed  a  suspicious  opac[ue  grey  white  point. 

Other  bronchial  glands  were  normal. 

Parietal  Pleura. — -Normal. 


Brain 
Glands. - 


and  Membranes, 
-Normal. 


Inguinal    Glands,  Axillary 


Microscopical  Examination  {Smear  Preparations). 

Mesenteric  Gland.  \  „  .  .      i   i  -n- 

j^y^^g  j-  Very  numerous  tubercle  bacuu. 

Bronchial  Gland. — Twelve  tubercle  bacilli. 
Pharyngexl  Follicle.  \ 

Spleen.  \  Nq  tubercle  bacilli. 

Omental  Tubercle.  j 
Submixillary  Gland.  ) 

Focus  in  Peyers  Patch. — Numerous  tubercle  bacilli. 
Fluid  from.  Fifth  Ventricle. — No  tubercle  bacilli. 

Guinea-Pigs  Inocxdated. 
No.  1090,  inoculated  intraperitoneally  with  an  emulsion 
made  from  the  mesenteric  glands,  died  in  18  days  of  acute 
tuberculosis. 

No.  1091,  inoculated  intraperitoneally  with  an  emulsion 
made  from  the  spleen,  died  in  a  f.'w  days  of  an  acute 
infection. 

No.  1092,  inoculated  intraperitoneally  with  an  emulsion 
made  from  the  liver,  died  in  7G  days  of  general  tuber- 
culosis. 

No.  109.3,  inoculated  intraperitoneally  with  an  emulsion 
made  from  the  kidney  and  killed  76  days  later,  showed 
general  tuberculosis. 
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BABOON  16.  (Adult,  East  African.) 


Fed  with  Culture  obtained  from  Guinea-pig  14— Virus  B.  I.  Table  1  A.    The  culture  used  was  the  20th  genera- 
tion, 19  days  old. 

Dose — 5  railligrammes. 

Date— June  8th,  1904. 

Killed— July  7th,  1904.    29  days  after. 


Clinical  History. 

The  baboon  showed  no  sign  of  illness  during  the  experi- 
ment. 

Tuberculin  Test. 

July  6,  1904. — 28  days  after  feeding.  Positive,  rise 
of  temperature,  1'5°  C.    Dose  of  tuberculin,  I'O  cc. 

POST-MORTEM  EXAMINATION. 


Condition.  — Poor. 
Tonsils. — Congested 


no  tubercle. 


Left  Pharyngeal  Gland. — Contained  two  small  softened 
nodules. 

Riglit  Pharyngeal,  Submaxillary,  Cervical,  Stomach, 
Small  Intestines. — ^Normal. 

Large  Intestine. — Showed  a  number  of  dark  coloured 
thin-walled  cysts  beneath  the  mucous  membrane.  On 
section  each  cyst  contained  reddish  brown,  or  black, 
gnimous  material,  embedded  in  which  was  a  short  slendei 
worm. 

Mesenteric  Glands. — Were  not  obviously  enlarged 
The  terminal  one  showed  through  the  capsule  a  whitish 
speck  (inoculated  into  a  Guinea-pig) ;  otherwise  these 
glands  were  normal. 

Ileo-Colic  Glands,  Coeliac  Glands,  Lumbar  Glands, 
Iliac  Glands. — Normal. 

There  was  a  slight  excess  of  fluid  in  the  peritoneal 
cavity. 

Omentum. — Showed  scattered  pearly  translucent  tuber- 
cles (three  to  four  dozen),  the  size  of  a  small  shot,  one 
or  two  of  which  were  slightly  opaque  in  the  centre. 

Spleen. — Was  normal  in  size  ;  on  section  the  Malpighian 
corpuscles  were  very  conspicuous  and  apparently  enlarged  ; 
no  tubercles  seen. 

Liver. — Showed  in  the  substance  beneath  the  capsule 
three  spherical  yellow  nodules,  one  2  to  5  mm.  in  diameter, 
the  others  about  1'5  mm.  ;  one  of  the  latter  was  hard 
and  chalky,  the  others  softened  in  the  centre.  In  addition, 
beneath  the  capsule,  and  scattered  sparsely  throughout 
the  substance,  were  minute  greyish  white  and  yellowish 
white  points. 

Portal  Glands,  Splenic  Glands,  Pancreatic  Glands.— 
Normal. 

Kidneys. — In  the  cortex  of  the  right  kidney,  immediately 
beneath  the  capsule,  there  was  a  spherical  nodule  2  mm. 
in  diameter,  yellow  and  softened  in  the  centre  ;  there 
was  also  a  small  grey  tubercle.  In  the  deeper  part  of 
the  cortex  a  larger  nodule,  4  mm.  in  diameter,  was  seen  ; 
this  was  yellow  and  softened  in  the  centre,  grey  and 
translucent  at  the  periphery. 

In  the  cortex  of  the  left  kidney  there  was  a  firm  grey 
nodule  2  mm.  in  diameter,  which  had  not  begun  to  caseate. 

Suprarenal  Bodies. — Normal. 
Thorax  : 

Heart. — Muscle  and  valves  normal. 

Lungs. — The  apex  of  the  left  upper  lobe  was 
adherent  to  the  chest  wall ;  the  other  lobes  were 
free  from  adhesions. 

At  the  apex  of  the  left  upper  lobe  there  was  a 
solid  nodule,  3  by  2 J  by  I  J  cm.  ;  this  on  section 


showea  greyish  and  greyish  red  translucent  tissue, 
surrounding  opaque  yellow  cheesy  nodules,  one  of 
which  had  broken  down  to  form  a  cavity  filled  with 
thin  yellowish  white  pus;  pleura  covering  nodule 
thickened  and  fibroid.  The  lower  part  of  this  lobe 
was  dark  red  in  colour  and  completely  hepatised. 
On  section  it  was  seen  to  be  closely  beset  with  miliary 
caseating  tubercles;  a  similar,  but  smaller,  hepatised 
patch  was  situated  near  the  sternal  margin. 

The  left  lower  lobe  showed  a  few  hard  trans- 
lucent tubercles,  usually  about  the  size  of  a  shot,  and 
mostly  just  beneath  the  pleura. 

Similar  shotty  tubercles  were  seen  in  both  the 
upper  and  lower  lobes  on  the  right  side.  Many  of 
these  small  tubercles  were  slightly  opaque  in  the 
centre. 

In  the  depth  of  the  right  middle  lobe  there  was 
a  pin-head  sized  caseating  nodule. 

Thoracic  Glands. — In  front  of  the  left  bronchus 
and  lower  part  of  the  trachea  there  was  a  large 
fluctuating  gland,  l|in.  by  1  in.  by  1  in.  On  section 
the  capsule  was  thickened  and  enclosed  yellowish 
white  pus. 

Other  bronchial  glands  and  the  mediastinal  glands 
appeared  normal. 

Pleura.  — On  the  pleura  covering  the  muscle  of  the 
diaphragm,  there  were  several  clusters  of  firm  trans- 
lucent nodules,  ranging  from  1  to  3  mm.  in  diameter  ; 
they  occurred  chiefly  on  the  left  side  and  many 
were  surrounded  by  connective  tissue  outgrowths. 
Brain  and  Meninges,  Uterus,  etc. — Normal. 
At  the  seat  of  inoculation  of  tuberculin,  in  the  left 
thigh,  the  subcutaneous    tissues   were   congested  and 
slightly  ceiematous. 

The  inguinal  glands  on  the  same  side  were  enlarged 
and  oedematous. 

Microscopical  Examination. 
Smears  from  : 

Right  Kidney 
Omental  Nodules  - 
Mesenteric  Gland  Emulsion  ■ 
Lung  .       .       .  - 

Bronchial  Gland. — Moderately  numerous  tubercle 
bacilli. 

Peritoneal  Fluid 
Pharyngeal  Gland  - 


.  No  tubercle  bacilli. 


No  tubercle  bacilli. 


Guinea-Pigs  Inoculated. 

No.  1094  inoculated  intraperitoneally  with  an  emulsion 
of  the  right  inguinal  glands  was  killed  and  found  to  be 
healthy. 

No.  1095,  inoculated  intraperitoneally  with  an  emulsion 
of  the  mesenteric  glands  and  killed  in  77  days,  showed 
general  tuberculosis. 

No.  1096,  inoculated  intraperitoneally  with  an  emulsion 
from  the  left  lung  (hepatised  portion),  died  of  general 
tuberculosis  in  54  days. 

No.  1097,  inoculated  intraperitoneally  with  an  emulsion 
of  spleen  and  killed  in  77  days,  showed  general  tubercu- 
losis. 

No.  1098,  inoculated  intraperitoneally  with  an  emulsion 
from  the  kidney  and  killed  in  77  days,  showed  general 
tuberculosis. 
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CALF  50. 

Fed  with  Tubercuious  Milk  from  :\Iay  18tli,  1902,  to  June  28tli,  1902, 

Duration  of  Feeding-— 11  days. 

Age  at  beginning  of  Experiment— 3|  weeks. 

Killed — Octolxr  l(3th,  1902.    1.51  days  after  the  experiment  began. 


Clinical  History. 

The  calf  was  siickled  by  its  mother,  Cow  500,  from 
May  18th,  1902,  to  June  18th,  1902,  and  by  its  foster-mother. 
Cow  18,  from  June  19th  to  June  25th,  1902  ;  both  cows  had 
been  inoculated  in  two  cjuarters  of  the  udder  with  tissue 
emulsions,  in  one  case  made  from  the  original  material 
of  Virus  B.  I.,  and  in  the  other  from  the  organs  of  guinea- 
pigs  inoculated  with  the  original  material  of  Virus  B.  II. 

Towards  the  end  of  July  it  was  noticed  that  the  calf 
was  getting  thinner.  In  the  second  week  of  August  it 
began  to  breathe  with  some  difSculty,  inspiration  being 
accompanied  by  a  snoring  noise ;  the  difficulty  was 
probably  due  to  enlarged  retro-pharyngeal  glands.  The 
calf  gradua'ly  became  thinner  and  weaker,  and  towards 
the  end  of  the  experiment  had  several  attacks  of  diarrhoea. 

Tuberculin  Tests. 

June  24th,  1902.  37  days  after  the  experiment  began. 
Positive.    Rise  of  temperature  1  ■  3°C. 

Augvist  12th,  1902.  86  days  after  the  exiDeriment  began. 
Positive.    Rise  of  temperatui'e  2'3°C. 

POST-MORTEM  EXAMINATION. 

Despite  the  emaciated  appearance  of  the  animal,  the 
body  contained  a  considerable  quantity  of  fat. 

Very  extensive  disease  of  the  alimentary  canal  was 
found.  On  the  dorsum  of  the  tongue  at  the  junction  of 
the  middle  and  posteror  thirds  near  the  middle  line  was  a 
■'  sessile  mass  as  large  as  a  big  pea.  This  was  possibly 
a  normal  structure  hj'pjertrophied  ;  it  contained  calcareous 
points. 

The  Hning  mucous  membrane  of  the  tonsillar  pits  was 
thickened  and  contained  numerous  little  caseating  foci. 

The  posterior  part  of  the  nasal  septum  was  thickened 
with  tuberculous  deposit. 

Retropharyngeal.  Glands. — Behind  the  upper  part  of  the 
pharjmx  was  a  large  mass  of  caseo-calcareous  glands, 
yellow  and  gritty  on  section,  and  of  various  sizes  up  to  a 
pigeon  s  egg. 

Several  caseous  glands  were  found  along  the  cesophagus. 
Abdomen : 

The  (Esophagus  and  Stomach  were  free  from 
ulceration. 

The  Small  Intestine  '  n  the  other  hand  was  i id- 
died  with  ulcers:  ihese  were  in  many  places  irregular 
in  shape  and  more  or  le  s  continuous  for  several  inches 
along  the  convex  side.  At  other  parts  the  mucous 
membrane  contained  nocUiles  of  caseous  matter  and 
was  riddled  with  ulcers.  These  were  in  many  places 
irregular  in  shape  and  more  or  less  continuous  for 
several  inches  along  the  convex  side.  At  other  parts 
the  mucous  membrane  contained  nodules  of  caseous 
matter  wliich  here  and  there  had  just  broken  through 
the  mucous  membrane,  th  s  making  little  round 
ulcers ;  these  were  in  places  thickly  aggregated  together, 
while  at  other  parts  they  were  more  isolated.  The 


edges  of  the  ulcers  (large  and  small)  were  thickened, 
sometimes  undermined,  and  contained  nodules  of 
yi'Uowish  caseous  matter.  The  ulcers  were  most 
numerous  in  the  upper  pirt  of  the  small  intestine 
and  became  less  frequent  towards  the  lower  end. 
while  they  were  rare  and  small  in  the  large  intestine. 
Rarely  on  the  peritoneal  surface  of  the  older  ulcers 
were  little  pedunculated  or  sessile  tubercles. 

The  Mesenteric  Glands  were  greatly  enlarged 
along  the  whole  length  of  the  intestines,  being  mostly 
about  as  large  as  pigeons'  eggs,  though  many  were 
much  longer,  extending  continuously  for  several 
inches.    They  were  hard  yellow  and  gritty  on  section. 

The  Spleen  was  not  enlarged,  but  contained 
a  few,  perhaps  8  or  12,  small  spherical  white  nodules 
as  large  as  small  peas. 

The  Liver  was  spotted  regularly  with  whitish 
spherical  nodules,  the  largest  about  1  cm.,  each  of  which 
on  section  was  caseous,  gritty  in  the  centre  and 
surrounded  by  a  zone  of  fibrous  tissue.  The  nodules 
were  remarkably  distinct  from  the  liver  substance  ; 
some  stood  up  prominently  from  the  surface,  while 
others  v.ere  embedded  in  the  hver  substaiice.  The 
hver  substance  itself  was  quite  normal  in  appearance. 

The  Portal   Glands  were  enlarged   and  showed 
caseous  and  slightly  gritty  nodules  in  the  cortex. 
Kidneys  and  Suprarenal  bodies. — Normal. 
Thorax  : 

Heart  and  Pericardium. — Normal. 

Pleura. — Normal ;  there  was  no  excess  of  fluid  in 
the  pleural  cavities. 

The  Lxings  contained  a  few  (perhaps  two  dozen 
in  all)  pea-sized  spherical  caseous  nodules  slightly 
gritty  in  the  centre. 

The  Bronchial  and  Mediastinal  Glands  were 
enlarged  and  showed  patches  of  caseation  in  the 
cortex,  slightly  gritty  from  calcification. 

Other  Lymphatic  Glands. — Were  normal. 

Uterus,   Ovaries  and  Pancreas. — Normal. 

Microscopical.  Examinition    (Sm:ar  Preparations), 
Margin  of  an  Intestinal  Ulcer.— Tuherc  e  bacilli  not  found. 
Liver. — Tulerch  1  acilli  found. 
Spleen. — Tubercle  bacilli  fotmd. 

.4  Paraffin  Section  of  the  pharyngeal  portion  of  the 
thickened  nasal  septum  showed  a  few  tubercle  bacilli. 

Guinea-Pigs  Inoculated. 
Two  inoculated  with  an  emulsion  made  from  the  spleen 
and  two  with  an  emulsion  made  from  the  hver  died  of 
general  tuberculosis. 


BULL  22. 

Fed  with  Tuberculous  Milk  from  Cow  4  (the  mother  of  the  calf)  from  May  ISth,  1902,  to  .June  20th,  1902. 

The  calf  sucked  its  mo'ther  from  the  day  following  her  inoculation  in  the  udder  until  her  death,  a  period  of  34  days,^ 
and  was  afterwards  fed  on  ordinary  food  ;  the  calf  was  12  weeks  old  when  the  experiment  began. 

Killed— May  16th,  1903.    363  days  after  the  experiment  began. 


Clinical  History. 
During  the  time  that  the  calf  was  taking  tuberculous 
milk  the  general  health  of  the  animal  did  not  appear  to 
be  very  good,  although  there  were  no  definite  signs  of 
illness.  The  temperature  was  first  taken  26  days  after 
the  experiment  began;   it  was  then  high,  40*7"  C.  and 

77. 


remained  raised  with  a  tendency  to  fall  until  July  8th. 
52  days  after  the  experiment  began  ;  subsequently  the 
temperature  was  practically  normal  throughout.  With 
the  fall  in  temperature  the  animal  improved  very  much 
in  its  general  condition  and  eventually  grew  into  a 
very  fine  bull. 

4Q 


674 


Weights. 

The  animal  was  weighed  first  on  December  10th,  1902, 


and  showed  during  the  rest  of  the  experiment  a 

steady. 

though  not  uniform,  increase  in 

weight. 

cwts. 

qrs. 

lbs. 

December  10th,  1902 

-  4 

0 

27 

May  12th,  1903 

-  5 

2 

14 

Gain  in  weight  from  De- 
cember 10th,  1902  - 

-  1 

1 

15 

Rate  of  gain  per  weels 

7-1 

Tuberculin  Tests. 

June  24th,  1902.  (37  days  after  experiment  began.) 
Positive.  Rise  of  temperature,  1 "  0°  C. 

August  12th,  1902.  (86  days  after  experiment  began.) 
Positive.    Rise  of  temperature,  1  •  4°  C. 

February  2oth,  1903.  (283  days  after  experiment 
began.)    Positive.    Rise  of  temperature,  2 '4°  C. 

May  14th,  1903.  (361  days  after  experiment  began.) 
Positive.    Rise  of  temperature,  2*4°  C. 

POST-MORTEM  EXAMINATION. 

General  Condition. — The  animal  was  moderately  well 
nourished. 

On  reflecting  the  skin  covering  the  right  shoulder  and 
iipper  part  of  the  right  leg  a  large  area  of  the  subcutaneous 
tissue  was  seen  to  be  infiltrated  with  oedema  fluid.  (Result 
of  tuberculin  test  60  hours  previously.) 

Tongue. — Normal. 

Palate. — On  the  nasal  aspect  of  the  palate  was  a  raised 
nodule  in  the  mucous  membrane,  about  ^  in.  by  J  in., 
which  on  section  showed  yellow  caseous  points. 

Tonsils. — Normal  on  section. 

Left  Submaxillary  Lymphatic  Gland. — Enlarged,  and 
showed  nine  or  ten  caseous  nodules  about  4  mm.  in 
diameter. 

Right  Submaxillary. — Normal. 

Cervical  Glands. — On  the  left  side  were  two  enlarged 
glands  which  showed  on  section  several  large  caseous 
nodules.  One  gland  on  the  right  side  was  in  a  similar 
condition.    The  other  glands  were  normal. 

Posterior  Pharyngeal  Glands  : 

Right. — Greatly  enlarged   and  showed  on  section 
caseous  nodules. 

Left. — Normal. 

'Vesophagus. — Normal. 

Omentum,  Gastric  Glands. — Normal. 

Small  Intestine. — The  Peyer's  patches,  throughout 
almost  the  whole  length  of  the  small  intestine,  j  howed 
tubercles  of  various  sizes.  In  the  early  part  of  the 
duodenum  the  tubercles  were  small  (about  the  size  of  a 
wheat  grain)  and  embedded  in  the  midst  of  the  Peyer's 
patch  ;  on  section  they  were  greyish  yellow  and  were 
fairly  easily  shelled  out ;  the  mucous  membrane  ovex- 
them  was  intact ;  these  tubercles  were  few  in  number 
and  were  not  found  in  all  the  duodenal  Peyer's  patches. 

In  the  jejunum  the  tubercles  in  the  patches  were  larger 
(about  the  size  of  a  pea)  and  more  numerous,  and  were 
visible  through  the  mucous  membrane  as  yellow  foci ; 
lower  down  some  of  these  yellow  foci  protruded  slightly 
-  through  the  mucous  membrane  and  gritty  particles  could 
be  felt  on  rubbing  the  finger  over  them. 

Along  the  ileum  the  surfaces  of  the  Peyer's  patches 
iDCcame  more  and  more  irregular  and  showed  prominent 
nodules,  many  half  an  inch  in  diameter  and  a  quarter 
.  of  an  inch  in  thickness.  Over  the  larger  of  these  masses 
the  mucous  membrane  had  ulcerated  away,  exposing 
caseo-calcareous  material  and  forming  small  mode- 
rately dsep  ulcers,  the  edges  of  which  were  heaped  up 
thickened  and  inverted  ;  around  the  ulcers  the  mucous 
membrane  seemed  puckered.  Many  of  the  large  nodules 
showed  instead  of  a  single  large  yellow  mass,  a  number 
of  small  yellow  points,  some  of  which  projected  through 
the  mucous  membrane. 

In  addition  to  the  large  nodules  were  numerous  smaller 
ones,  var3dng  from  the  size  of  a  pinhead  upwards ;  most 
of  these  were  covered  by  mucous  membrane,  but  some 
were  exposed  and  formed  small  ulcers. 


On  section  the  large  nodules  and  many  of  the  small 
ones  showed  caseo-calcareous  centres ;  a  few  of  the 
smaller  ones  were  caseous  and  softened,  but  not  calcareous. 

In  the  mucous  membrane  of  the  ileum,  apart  from  that 
covering  the  Peyer's  patches,  were  seen  a  few  small 
yellow  caseous  foci. 

The  peritoneum  covering  the  intssti  le  was  everywhere 
normal. 

The  Mesenteric  Glands. — Were  without  exception 
enlarged  ;  on  section  they  showed  spherical  caseo-cal- 
careous nodules  va  ying  in  size  from  one-tenth  of  an  inch 
to  three-quarters  of  an  inch,  the  larger  nodules  being  the 
most  numerous  ,  they  were  all  situated  in  the  centre  of 
the  glands  and  were  surrounded  by  a  definite  fibrous 
capsule. 

Caecum,  Colon,  Rectum. — Normal. 

Ccec  :l  and  Colic  Glands. — A  gland  situated  near  the 
junction  of  the  ileum  and  the  caecumwas  enlarged  (three 
inches)  and  contained  numerous  caseo-calcareous  nodules  ; 
there  was  also  at  one  extremity  a  casao-calcareous  mass 
half  an  inch  in  diameter. 

Two  colic  glands  showed  in  the  cortex  small  and  large 
cas?o -calcareous  nodules ;  a  gland  near  the  sigmoid 
flexure  showed  similar  tubercles ;  other  glands  along 
the  large  bowel  were  normal. 

Parietal  Pleura,  Diaphragm. — Normal. 

Lungs. — On  the  upper  surface  of  both  posterior  lobes, 
along  the  interlobular  septa,  were  numerous  small  villous 
tags  ;  with  the  exception  of  these  the  lungs  were  normal 
both  on  the  surface  and  on  section. 

Pericardium  and  Endocardium. — Normal. 
In  the  muscle  wall  at  the  apex  of  the  right  ventricle 
there  was  a  large  petechial  ha)morrhage. 

Thoracic  Glands  : 

The  Long  Caudal  Mediastinal  contained  two  small 
yellow  caseous  nodules  about  one-tenth  of  an  inch 
in  diameter. 

The  smaller  dors  :il -mediastinal  glands  were  un- 
affected. All  the  mediastinal  glands  were  deeply 
congested. 

Left  Bronchial  Gland. — In  the  left  bronchial  gland 
there  were  several  nodules,  similar  to  those  in  the 
long  dorsal  mediastinal,  one  of  which  projected  very 
prominently  on  the  surface. 

Right  Bronchial  Glands. — (Two.)  Contained  two 
and  three  small  caseous  tubercles. 

Liver. — On  the  upper  surface  of  the  right  lobe  were 
two  nodules,  one  one-eighth  of  an  inch  in  diameter,  sub- 
capsular, white  on  section  ;  the  other  one -sixth  of  an 
inch  in  diameter  ;  on  section  white,  with  caseous  points. 

On  the  surface  of  the  right  lobe  there  was  a  small 
white  depressed  cicatrix. 

Liver  substance  normal  on  section. 

Gall  Bladder. — Normal. 

Three  Hepatic  Lymphatic  Glands  contained  each 
two  or  three  caseous  nodules  one-tenth  of  an  inch  in 
diameter,  one  of  which  was  calcareous. 

Spleen. — Normal  on  surface  and  on  section. 

Kidneys. — Both  right  and  left  normal  on  surface  and  on 
section. 

Suprarenil  Capsu'.es. — Normal. 
Testicles. — Normal. 

Various  Lymphatic  Glands  : 

Prescapular,  Right. — Was  enlarged,  but  showed 
on  section  only  one  area  half  an  inch  in  diameter,  con- 
gested, and  with  small  tubercles.  (The  enlargement 
and  congestion  was  caused  by  the  tuberculin.) 

Prescapular,  Left ;  Prepectoral,  Right  and  Left  ; 
Axillary,  Right  and  Lt/t ;  Precrural ;  Popliteal, 
Right  and  Left ;  Gluteal,  Right  and  Left ;  Iliac, 
Right  and  Lift  ;  Lumbar,  Right  and  Lift. — Normal. 

Ilicroscopic  Examination  {Smear  preparations). 

Cervical  Gland. — No  tubercle  bacilli. 

Bronchial  Gland. — No  tubercle  bacilli.  ;  ' 

Mesenteric  Gland. — No  tubercle  bacilli. 
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Emulsion  (see  below). — Tubercle  bacilli. 
Iliac  Gland. — No  tubercle  bacilli. 

Right  R'tro-PIiaryngeal  Gland  and  Submaxillar tj. — • 
A  few  tubercle  bacilli  seen  after  prolonged  search. 
Intestine. — No  tubercle  bacilli. 

Animals  Inoculated. 
Nodules  were  removed  from  six  mesenteric  glands  and 


emulsified  with  60  cc.  of  sterile  salt  solution  ;  the  emulsion 
was  estimated  to  contain  133  tubercle  bacilli  per  cubic 
cm. 

The  following  bovines  were  inoculated  subcutaneously 
with  10  cc.  of  this  emulsion — Calf  114,  Jersey  Heifer  66, 
Shorthorn  Heifer  100. 

Guinea-pigs  393  (S.)  ;  394  (I.);  395  (S.)  were  inocu- 
lated each  with  TO  cc.  of  the  same  emulsion. 

The  latter  all  died  of  general  tuberculosis. 


CALF  20. 

Fed  with  Tuberculous  Milk  of  Cow  18  (Virus  B.  II.)  from  May  2.5th,  1902,  to  June  28th,  1902,  a  period  of 
33  days. 

Age  at  beginning  of  Experiment.— 6  weeks. 

Killed.-  January  8th,  1903.    229  days  after  the  experiment  began. 


Clinical  History. 

The  calf  was  suckled  by  its  foster-mother.  Cow  18, 
from  the  day  following  her  inoculation  in  the  udder  until 
her  death.  The  calf  showed  no  change  in  its  general 
health  during  the  experiment. 

Tuberculin  Tests. 

June  24th,  1902,  30  days  after  the  experiment  began. 
Positive.  Rise  of  temperature  T  0°  C.  There  was  a 
well  marked  oedematous  swelling  at  the  site  of  inoculation 
of  the  tuberculin  ;  after  several  days  the  skin  over  the 
upper  portion  of  the  swelling  sloughed  and  ulcerated. 

August  r2th,  1902,  99  days  after  the  experiment  began. 
Positive.    Rise  of  temperature  1  ■  4°  C. 

W  eights. 

The  calf  was  not  weighed  at  the  beginning  of  the 
experiment ;  its  weight  at  the  end  was  2  cwt.  3  qrs.  19  lbs. 

Temperature. 

There  was  some  irregular  pyrexia  in  the  early  part  of  the 
experiment,  but  during  the  rest  of  the  experiment,  with 
the  exception  of  occasional  slight  rises,  never  beyond  40°  C, 
the  temperature  remained  practically  normal. 

POST-MORTEM  EXAMINATION. 

General  condition  of  body  good. 

Month,  Tongue,  Pharynx,  Tonsils. — Normal. 

Retro- Pharyngeal  Glands. — Measured  If  in.  by  IJ  in.  ; 
on  section  they  appeared  perfectly  normal. 

Oesophagus. — Normal. 

Stomachs. — Not  examined  internally. 

Intestine. — Showed  the  following  signs  of  tubercle  :  — 
Tn  some  of  the  Peyer's  patches  of  the  first  part  (duo- 
denum) were  a  few  hard  yellowish  spots  beneath  the 
mucous  membrane.  These  were  not  at  all  conspicuous 
and  were  not  larger  than  a  pin's  head.  The  middle  part 
(jejunum)  appeared  perfectly  sound  ;  but  in  the  ileum 
was  more  extensive  tuberculosis.  Several  of  the  Peyer's 
(four  or  five)  patches,  about  two  or  three  feet  from  the 
ileo-csecal  valve,  were  thickened  with  little  j-ellowish- 
white  nodular  deposits  beneath  the  mucous  membrane. 
The  mucous  membrane  was  quite  intact  over  them,  but 


a  slight  puckering  suggested  the  previous  existence  of 
some  ulceration.  On  the  serous  surface  of  these  patches 
could  be  seen  groups  of  little  yellow  tubercles  as  large  as 
mustard  seeds  and  rather  prominent,  under  the  peri- 
toneum. A  few  little  yellow  foci  were  seen  under  the 
mucous  membrane  in  the  neighbourhood  of  the  Peyer's 
patches. 

The  Large  Intestine. — Was  perfectly  healthy  throughout. 

Mesenteric  Glands. — Were  slightly  enlarged  ;  all  con- 
tained yellow  calcareous  and  softened  patches,  and  some 
of  the  glands  were  almost  entirely  calcareo-caseous. 

Mesocolic  Glands. — Appeared  to  be  normal. 

Liver. — Appeared  perfectly  healthy,  except  for  one 
little  hard  spherical  white  mass  of  the  size  of  a  mustard 
seed,  which  readily  shelled  out. 

Spleen. — Was  quite  unaltered. 

Kidneys,  Suprarenals. — Were  normal. 

Thorax  : 

Lungs. — Normal,  except  for  the  right  anterior  lo!,e 
(near  the  anterior  end),  on  the  surface  of  which  littL- 
pedunculated  or  sessile  nodular  masses  oould  be 
seen  following  the  lines  of  the  interlobular  septa  ; 
they  were  angular  flattened  and  very  loosely 
attached. 

On  the  contiguous  part  of  the  parietal  pleui'a  was 
a  prominent  ridge  of  confluent,  or  more  or  less  con- 
fluent, prominent  yellowish  new  growth.  This 
followed  the  posterior  edge  of  the  first, both  edges  of  th-:- 
second,  and  the  upper  edge  of  the  third  rib,  and  was 
2)erhaps  J  in.  wide  and  ^  in.  in  depth. 

The  Bronchial  Glands. — Appeared  to  be  unaflfected. 

Guinea  Pigs  Inoculated  Intra peritoncally. 

No.  297  with  an  emulsion  from  one  of  the  sessile  growths 
from  the  lung  became  tube'^culous. 

No.  298  with  an  emulsion  from  the  left  bronchial  gland 
became  tuberculous. 

No.  300  with  an  emulsion  of  a  casoo-calcareous  mesen- 
teric gland  becani'j  tuberculous. 

No.  299  with  an  emulsion  from  the  spL^cn  remained 
healthy. 


CALF  116. 

Fed  with  Tuberculous  Milk  from  Cow  68  (Virus  B.  III.)  from  June  18th,  1903,  to  August  4th,  1903. 
Duration  of  Feeding — 47  days. 

Killed— September  18th,  1903.    92  days  after  the  experiment  began. 


Clinical  History. 
The  calf  was  suckled  by  its  mother.  Cow  68,  for  a 
period  of  47  days,  i.e.,  from  the  day  following  the  date 
of  her  inoculation  (intramammary),  June  18th,  1903, 
until  her  death,  August  4th,  1903,  and  was  afterwards 
fed  on  normal  food  for  45  days  ;  the  calf  was  7  weeks  old 
when  the  experiment  began. 


For  the  first  11  days  the  calf  took  all  the  infected  milk, 
but  for  the  remaining  36  days  it  got  only  that  whic'i 
was  secreted  during  the  day,  all  the  morning  milk  from 
the  infected  quarters  being  used  to  feed  Monke3's  64 
and  66. 

The  day  after  the  experiment  began  the  calf  appeared 
to  be  a  little  seedy  and  had  a  slight  attack  of  diarrhcea  ,v 
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it  remained  unwell  looking  for  about  a  weeK  and  then 
got  better ;  during  the  rest  of  the  experiment  there  were 
no  signs  of  ill-health. 

Weight. 

During  the  first  week  of  the  experiment  the  weight 
was  stationary  ;  subsequently  there  was  a  steady  pro- 
gressive increase. 

cwt.     qrs.  lbs. 
June  16th, 1903  -       -       -      1         0  7 
June  23rd,  1903  -       -       -      1         0  7 
September  15th,  1903  -       -      1         2  7 
Gain  in  weight        -       -     0        2  0 
Average  weekly  increase  -     0        0        4 "  27 

Temperature. 

The  temperature  during  the  first  week  was  slightly 
raised ;  it  was  subsequently  normal,  except  in  the 
second  week  of  August,  when  there  was  some  slight 
irregular  pyrexia  (max.  39 '7°  C). 

Tuberculin  Tests. 

July  29th,  1903.  41  days  after  the  experiment  began. 
Positive  rise  of  temperature,  1  •  6°  C. 

September  11th,  1903.  85  days  after  the  experiment 
began.    Positive  rise  of  temperature,  1 "  6°  C. 

POST-MORTEM  EXAMINATION. 

Condition. — Moderate  amount  of  fat  everyTvhere  present. 

Tongue,  Tonsils,  Naso-pharynx. — Normal. 

On  the  posterior  surface  of  the  uvula,  just  above 
the  epiglottis,  there  was  a  series  of  minute  punctiform 
hsemorrhages. 

Submaxillar  y  Glands,  Retro-Pharyngeal  Glands, 
(Esophagus. — Normal. 

Abdomen  : 

Omentum,  Peritoneum. — Normal. 

Small  Intestine. — The  mucous  membrane  of  the 
upper  30  feet  or  so  of  the  small  intestine  was  con- 
gested. In  a  Peyer's  patch  35  feet  from  the  pylorus 
there  was  a  small  ulcerated  caseo-calcareous  area 
from  which  calcareous  particles  projected  into  the 
lumen  of  the  gut.  Ten  feet  lower  down  a  Peyer's 
patch  contained  four  yellow  casjous  foci,  not 
definitely  circumscribed ;  two  of  thefe  foci  were 
calcareous. 

The  long  terminal  Peyer's  patch  was  congested 
in  patches  ;  at  its  upper  end,  between  the  lymphoid 
tissue  and  the  muscle  wall,  there  was  a  caseating 
shotty  tubercle.  A  smaller  one,  grey  and  translucent 
on  section,  occurred  a  little  lower  down  ;  each  caused 
a  projection  on  the  peritoneal  surface. 

At  the  margin  of  the  long  Peyer's  patch,  near  its 
upper  end,  there  were  two  submucous  tubercles  the 
size  of  a  wheat  grain ;  one  was  caseous,  but  not 
softened  ;    the  other  was  gritty  from  calcification. 

The  mucous  membrane  over  all  the  latter  tubercles 
was  intact. 

Large  Intestine. — Normal. 

Gastric  Glands. — Normal. 

Mesenteric  Glands. — For  the  most  part  the  mes- 
enteric glands  were  not  appreciably  enlarged  ;  two, 
however,  at  the  upper  end  and  one  about  the  middle  of 
the  mesentery  had  nodular  enlargements  from  |-  in. 
to  1  in.  in  diameter.  Besides  these  three,  nine  or  so 
showed  projecting  caseous  nodules,  the  size  of  large 
peas.  All  the  nodules  on  section  were  entirely 
calcareous. 


A  few  other  glands  show  minute  and  scattered 
calcareous  grains. 

Not  more  than  twelve  to  fifteen  glands  (about  one- 
third  of  the  total  number)  were  affected,  the 
majority  of  the  affected  glands  being  in  the  upper 
part  of  the  mesentery. 

The  glands  around  the  pancreas  and  along  the  large 
intestine  were  normal. 

Spleen. — 11  ozs.  Normal  on  surface  and  on 
section. 

Liver. — 3  lbs.  11  ozs.  On  the  anterior  surface, 
If  in.  from  the  inferior  margin  of  the  middle  lobe, 
just  beneath  the  capsule,  there  was  a  small  grey 
tubercle,  yellow  in  the  centre,  about  the  size  of  a 
mustard  seed. 

Hepatic  Lymphatic  Glands,  Kidneys  (each  weighed 
6  ozs.),  Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart. — Normal. 

Pleura  and  Diaphragm. — Normal. 

Lungs. — On  the  external  surface  of  the  right 
posterior  lobe,-  close  to  the  inferior  margin,  there 
was  a  shot-sized  tubercle,  surrounded  by  a  zone  of 
congestion.  It  was  caseous  in  the  centre,  but  not 
softened  or  appreciably  calcified. 

Elsewhere  the  lungs  were  normal. 

Thoracic  Glinds. — In  the  cortex  of  the  long 
dorsal  mediastinal  gland  there  were  two  congested 
patches,  each  one-eighth  of  an  inch  in  diameter ; 
ther^  was  no  naked  eye  evidence  of  tuberculosis. 

Three  other  mediastinal  glands  and  the  bronchial 
glands  were  not  enlarged  nor  obviously  tuberculous. 

Mammury  Glands,  Uterus  and  Ovaries. — Normal. 
Other  Lymphatic  Glands  : — 

Cervical,  Right  and  Left ;  Prescapular,  Right  and 
Left ;  Prepectoral,  Right  and  Left ;  Axillary,  Right 
and  Left  ;  Lumbar,  Right  and  Left  ;  Iliac,  Right  and 
Left ;  Precrural,  Right  and  Left ;  Popliteal,  Right 
and  Left  ;  Gluteal,  Right  and  Left ;  Ischiatic,  Right 
and  Left  ;  Supramammary,  Right  and  Left. — Normal. 

Microscopic  ExaminaHon.    {Smear  Preparations.) 
Tubercle  in  Liver. — No  tubercle  bacilli. 
Tubercle  in  Lung. — No  tubercle  bacilli. 

A  Thicldy  Spread  Smear  from  Emulsion  of  Mesenteric 
Glands. — Showed  a  few  tube  cle  bacilli. 

An  emulsion,  amounting  after  filtration  to  15  cc,  was 
prepared  from  all  the  mesenteric  gland  nodules  (save 
those  in  two  glands  which  were  reserved  for  cultures  and 
sections).  A  sample  of  the  emulsion  was  sent  to  Dr. 
Eastwood,  who  reported  that  in  a  measured  film  (0"005  cc.) 
no  tub^rjle  ba:-illi  were  found.  On  account  of  this 
poverty  in  bacilli,  the  emulsion  was  not  used  to  inoculate 
calves. 

Animals  Inoculated. 

Four  guinea-pigs  inoculated  each  with  0  5  cc.  of  the 
mesenteric  gland  emulsion,  died  of  tuberculosis. 

A  guin3a-pig  inoculated  with  an  emulsion  from  the 
spleen  died  in  three  days  of  an  acute  infection. 

Rabbit  6,  inoculated  subcutxneously  with  10  cc.  of  the 
mesenteric  gland  emulsion,  dierl  in  10  days  of  an  acute 
infection. 
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CALF  86. 

Suckled  by  its  Foster-mother  Cow  74  for  190  days. 

The  Experiment  began  on  January  7th,  1903,  8  days  after  the  cow  was  inoculated,  and  ended  on  July  16th,  1903. 
The  calf  was  8  J  weeks  old. 

Xilled— July  16th,  1903.    190  days  after  the  experiment  began. 


Clinical  History. 

During  the  first  month  of  the  experiment  the  calf  had 
diarrhoea,  probably  on  account  of  the  change  in  its  diet ; 
it  recovered  from  this  snd  during  the  rest  of  the  experiment 
showed  no  symptom  of  illness. 

Tuberculin  Tests. 

June  11th,  1903,  1.55  days  after  the  experiment  began. 
Positive.    Rise  of  temperature  1  ■  5°  C. 


July  8th,  1903,  182  days  after  the  experiment  began 
Positive.    Rise  of  temperature  1  '4°  C. 

W  eights. 

There  was  a  steady  increase  in  weight. 

cwts.  qrs.  lbs. 

January  20th  1903      -       -       -    1  2  0 

July  14,  1903      -       -       -       -    3  0  14 

Gam  in  Weight    -       -       -       -    1  2  14 

Bafe  of  gain  per  week    -       -       -    0  0       6  •  7 


Ttmperaiurc. 


January 
12  17 


22 


27 


February 


21 


26 


During  the  remaining  period  of  the  experiment  the  temperature  was  normal. 


POST-MORTEM  EXAMINATION. 

General  Condition. — Exceedingly  good.  Large  amount 
•of  fat  in  omentum  and  round  kidnej^s. 

Right  Tonsil,  Left  Tonsil. — Somewhat  pigmented  in 
eentre.    No  tubercle. 

Right  Re'ro-Pliarj/ngeal  Gland,  Left  Retro-Pharijngeal 
Gland. — Size  of  wahiut? ;  no  tuljerclc. 

One  Tracheal  Gland  the  size  of  a  broad  bean,  with 
<iistinct  fibrous  capsule,  was  caseous,  with  calcareous 
deposits  throughout  the  whole  substance. 

(Eso phageal   Glands. — Normal. 

Between  the  stomach  and  the  diaphragm,  near  the 
oesophageal  opening,  was  a  small  gland,  the  size  of  a  French 
bean,  which  w;is  simply  a  capsule  contain'ng  yellow  caseous 
material. 

A  small  group  of  glands  between  stomach  and  chaphragm 
was  normal. 

Gastric  Glands. — Three  groups  of  gastric  glands  between 
the  several  stomachs,  aU  normal. 

A  gland  near  pylorus  contained  a  large  Quantity 
of  fluid.    No  tubercle. 

The  glands  over  the  fourth  stomach  were  normal. 

Small  Intestine. — About  30  feet  from  the  pylorus, 
a  Peyer's  patch  contained  a  pea-sized  nodule,  which  on 
section  had  the  same  colour  as  the  lymphoid  tissue  in 
which  it  was  embedded  and  showed  two  tiny  yellow  caseous 
points  in  the  centre.  The  mucous  membrane  was  intact 
over  it. 

About  34  feet  from  the  pylorus  there  was  in  a  Peyer's 
patch  a  crateriform  ulcer,  with  rounded  overhanging 
edges  and  caseo-calcareous  floor.  In  the  same  patch 
there  were  two  pinhead-sized  calcareous  points. 

About  54  feet  from  the  pylorus  was  a  small  yellow  project- 
ing focus  of  caseous  material. 

The  intestine  elsewhere  was  normal. 

Colon  and  Jiectum. — Normal. 

Mesenteric  Glands. — The  first  three  series  of  glands  at 
pyloric  end  were  normal.    Then  a  small  gland  the  size  of  a 


filbert,  caseous  and  calcareous  for  about  half  its  extent. 
There  was  a  small  caseous  jioint  in  the  longest  gland  of 
the  group,  near  the  anterior  end.  A  further  caseous  and 
calcareous  pinhead  point  was  seen  in  a  gland  just  in  front 
of  the  long  gland.  In  the  group  of  glands  near  the 
ileo-cfecal  junction  there  was  distinct  caseation  and  calcifi- 
cation ;  the  glands  were  hard  and  enlarged  and  on  section 
entirely  caseo-calcareous.  (Kept  for  inoculation.)  The 
total  number  of  mesenteric  glands  affected  was  five.  There 
were  petechial  hfemorrhages  in  all  the  glands,  as  in  the 
hepatic  gland,  but  not  so  marked. 

All  the  glands  along  the  large  intestine  were  normal. 

Pleura,  Heart,  Lungs. — Normal. 

Bronchial  and  Mediastinal  Glands. — Very  small ;  no 
trace  of  tubercle. 

Omentu7n. — Contained  a  considerable  amount  of  fat.  No 
evidence  of  tubercle. 

Liver. — On  the  anterior  margin  of  hver,  one  inch 
behind  gall-bladder,  were  a  couple  of  nodules,  caseous  and 
calcareous ;  organ  otherwise  normal. 

There  were  small  petechial  hasmorrhages  in  the  cortex 
of  the  gland  at  the  hilum  of  the  liver. 

Spleen. — Some  thickening  on  upper  surface.  No 
tubercle  on  naked  eye  examination. 

Kidneys. — On  the  surface  of  the  right  kidney  was  a 
series  of  pale  j^atches  about  the  size  of  millet  seeds.  On 
section  it  was  found  that  these  extended  into  the  cortex  for 
some  distance.  They  were  more  or  less  wedge -.shaped, 
light  grey  in  colour,  had  no  congested  zone  around  them 
and  appeared  to  be  groups  of  altered  tubules — not  tubercles. 
One  of  these  little  areas  was  consideraljly  depressed  below 
surface  of  kidney. 

The  left  kidney  was  in  a  similar  condition. 

Left  Suprarenal,  Right  Suprarenal. — Very  tough  ;  deeply 
injected  outer  zone;  pale  medulla;  no  tubercle. 

Mammary  Gland. — Very  small.  The  bulk  of  the  tissue 
resembled  adipose  tissue  very  closely.  The  small  masses 
of  glandular  tissue  were  near  the  teats,  and  about  an  inch 
in  diameter. 
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Uterus  and  Fallopian  Tubes. — Normal. 
Various  Lymphatic  Glands  : 

Prescapiilar,  Right  and  Left ;  Axillary,  Right  and 
Left ;  Prepectoral,  Right  and  Left ;  Popliteal,  Right  and 
Left  ;  Inguinal,  Right  and  Left. — Normal. 

Iliac,  Right  and  Left ;  Lumbar,  Right  and  Left ; 
Gluteal,  Right  and  Left ;  Ischiatic,  Right  and  Left ; 
Precrural,  Left. — Normal. 

Microscopic  Examination, 

In  the  smear  preparation  from  the  emulsion  used  to 
inoculate  guinea-pigs,  two  tubercle  bacilli  were  found. 

No  tubercle  bacilli  were  found  in  a  smear  and  sections 
made  from  a  tubercle  in  the  liver,  nor  in  a  film  from 
the  submucous  nodule  in  the  intestine. 


A  section  of  the  wedge-shaped  area  in  the  kidney 
showed  altered  tubules,  increase  of  connective  tissue 
and  a  round-cell  infiltration  (infarction  ?).  There  were 
no  giant  cells,  necrotic  areas  or  tubercle  bacilli. 

Guinea-pigs  Inoculated. 

Four  guinea-pigs  were  inoculated,  two  subcutaneously 
and  two  intraperitoneally,  with  an  emulsion  from  the 
mesenteric  glands.  All  died  of  general  tuberculosis, 
the  former  in  59  and  47  days,  the  latter  in  33  and  37 
days  respectively. 

A  guinea-pig  inoculated  with  an  emulsion  from  the 
spleen  and  one  with  an  emulsion  from  the  thigh  musclcfi 
remained  healthy. 


CALF  38. 

Suckled  by  its  Mother  Cow  40  (Virus  B.  I.  Table  1  A)  from  October  18th  until  December  31st,1902,  a  period  of 
74  days.  The  calf  was  tied  up  apart  from  its  mother  and  was  allowed  to  suck  only  twice  a  day  immediately  after  the 
two  inoculated  quarters  had  been  milked  for  Pigs  6  and  8  ;  the  amount  of  tuberculous  milk  ingested  by  this  animal 
therefore  must  have  been  very  small. 

The  age  of  the  Calf  at  the  beginning  of  the  experiment  was  5  months. 

Killed — December  31st,  1902.    74  days  after  the  experiment  began. 


Clinical  History. 

There  were  no  signs  of  illness  during  the  experiment 
and  the  temperature  remained  normal  throughout.  The 
weight  at  death  was  3  cwt.  1  qr.  22  lbs.  (the  only  record). 
The  calf  was  not  tested  with  tuberculin  during  the 
experiment. 

POST-MORTEM  EXAMINATION. 
General  Condition. — Fairly  good. 
Tonsils. — Normal. 
Pharyngeal  Glands. — Normal. 

Abdomen  : 

Omentum.  — Normal. 

Intestines. — An  elongated  Peyer's  patch,  45  feet 
from  the  pylorus,  showed  three  small  ulcers. 
In  other  parts  there  was  a  little  congestion  but  no 
sign  of  tuberculosis. 

Mesenteric  Glands. — Several  presented  caseating 
foci ;  two  in  the  posterior  part  of  the  mesentery 
were  caseating  and  calcareous. 


Liver.  — Normal. 
Portal  Glands. — Normal. 
Spleen. — Normal. 
Kidneys. — Normal. 
Iliac  .Glands. — Normal. 
Thora.t  : 

Heart,  Pleura,  Lungs. — Normal. 

Bronchial   and   Mediastinal   Glands. — Normal. 

Udder. — Normal. 

Precrural   Glands,   Popliteal   Glands,  Prepectoral 
Glands,  Axillary  Glands. — Normal. 

Microscopic  Examination. 
Emulsion  of    Mesenteric    Glands. — Tubercle  bacilli 
moderately  numerous. 

Guinea -Pigs  Inoculated. 
No.   284,  inoculated  intraperitoneally,  and  No.  285, 
inoculated  subcutaneously  with  an  emulsion  made  from 
the  mesenteric  glands,  died  of  general  tuberculosis  in 
62  days  and  104  days  respectively. 


PIGS  2  and  4. 


These  two  pigs  were  fed  from  June  7  th,  1902,  until  June 
28tli,  1902,  with  milk  obtained  from  three  cows,  Nos.  500, 
4  and  18  ;  the  milk  of  Cow  500  was  used  from  June  7th  to 
June  18th,  and  that  from  Cows  4  and  18  from  June  14th 
until  the  death  of  these  animals  on  June  20th  and 
June  2Sth  respectively. 


The  secretion  from  the  inoculated  quarters  of  the  cows 
was  yellow  and  serous  and  more  abundant  than  that 
from  the  normal  quarters. 

The  quantity  of  milk  available  for  the  two  pigs  up  to 
June  20th  amounted  to  about  1  pint  night  and  morning  ; 
after  June  20th  they  got  only  about  |  pint  a  day. 


PIG  2. 

Fed  with  Tuberculous  Milk  from  June  7th,  1902,  to  June  28th,  1902.    (21  days.) 

Age  at  the  beginning  of  the  Experiment— About  7  weeks. 

Killed — November  14th,  1902.    160  days  after  the  experiment  began. 


Clinical  History. 
The  pig  showed  no  sign  of  illness  during  che  experiment, 
but  did  not  grow  quite  so  fast  as  its  fellow,  No.  4,  and 
when  killed  was  distinctly  smaller. 

Tuberculin  Test. 
August  2nd,  1902,  56  days  after  the  experiment  began. 
Positive.    Rise  of  temperature,  1-8°C. 


POST-MORTEM  EXAMINATION. 

General  Condition. — This  pig  had  nob  grown  quite  as 
fast  as  its  fellow  and  was  distinctly  smaller.  The  body 
was  fat.  Under  the  jaw  a  prominent  fluctuating  swelling 
as  large  as  a  hen's  egg  wa^  felt. 

Tongue. — Normal.  ■ 
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Tonsils. — The  mucous  membrane  seemed  a  little 
thickened  and  corrugated  (compared  wich  a  pig  killed 
iit  Blythwood  November  12t:h),  but  was  not  ulcerated. 
On  the  left  side,  however,  immediately  below  the  mucous 
membrane  there  was  some  softened  caseous  material. 

Submaxillary  Glands. — Under  the  jaw  near  the  middle 
line  were  two  entirely  softened  glands  as  large  as  hen's 
eggs,  contaming  greenish  pus. 

Other  c^s^>ous  glmd;  existed  in  the  submaxillary 
region  near  the  anterior  end  of  the  sternum  and  dorsal 
to  the  great  vessels. 

The  Suhmaxilliry  Siliviry  Gland  on  one  side  contained 
numerous  little  tubercles. 

Thymus. — Norznal. 

Abdomen : 

Peritoneum,. — On  the  surface  of  the  colon  were 
fair  y  numerous  prominent  subperitoneal  tubercles, 
up  to  the  size  of  a  pea. 

There  were  three  or  four  similar  tubercles  on  the 
lower  surface  of  the  diaphragm. 

Omentum. — Contained  a  few  smaller  tubercles 
only. 

In  the  parietal  peritoneum  were  none. 
Mesentery. — Was  full  of  little  pea -sized  caseous 
tubercles. 

Th?  upper  th'rd  of   t'lc   cesoplia^us  contained 
numerous  little  hard  whitish  foci. 
Stomich — Norm  d. 

Small  Intestine. — Just  beyond  the  pylorus  the 
mucous  membrane  was  thickened  and  corrugated 
and  superficially  ulcerated  for  an  inch  or  two. 
Beyond  this  ti'l  mor ;  than  h\lf-way  the  intestine 
was  noriml.  Then  in  the  Payer's  patches  a  few 
little  prominent  congested  foci  were  seen,  and  these 
got  a  little  larger  lower  down  and  some  of  them 
were  ulcerated.  The  last  few  feet  showed  none  of 
these  changes,  but  the  terminal  18  in.  was  congested. 

The  ulcers  and  tubercul:)us  foci  were  small  and 
liad  to  be  carefully  looked  for. 

Large  Intestine. — Showed  numerous  litile  promin- 
ences with  central  depressions  (minute  ulcers  with 
thickened  margins  ?),  and  one  prominent  caseous 
mass  as  large  as  a  pea  beneath  the  mucous  mem- 
brane. 


Mesenteric  Glanis. — Were  all  greatly  enlarged 
and  caseous,  they  formed  a  mass  larger  than  one's 
two  fists,  and  together  weighed  20  ozs.,  when 
partially  freed  from  mesentery  and  fat. 

Spleen. — Was  probably  not  enlarged;  it  contained 
at  its  upper  end  about  halt  a  dozen  spherical 
softened  tuberculou?  masses  as  large  as  marbles. 

Liver. — Contained  innumerable  whitish  tubf'rcles 
of  all  sizes  up  to  that  of  a  small  pea,  ca^eating. 
The  liver  tissue  appeared  otherwise  normal.  The 
glands  in  the  portal  fissure  were  as  large  as  pigeons' 
eggs  and  formed  a  mass  as  big  as  an  orange. 

Kidneys  and  Suprarenal  Bodies. — Normal. 

Uterus,  Ovaries  and  Pancreas. — Normal.  • 

Thorax  : 

Pleura. — On  the  right  side  only,  at  the  head  of  each 
rib  (from  No.  2  to  8),  was  a  prominent  caseous  tubercle 
as  large  as  a  bean.  At  the  junction  of  these  ribs 
with  their  cartilages  also  was  a  row  of  rather  smaller 
tubercles,  while  others  were  scattered  between  in 
these  and  the  more  posterior  spaces. 

Lungs. — Contained  a  large  number  of  grey  nodules 
up  to  the  size  of  a  pea,  some  of  thes?  were  beginning 
to  caseate  and  were  yellowish  white  in  the  centre. 

Bronchial  Glands. — Formed  a  bunch  as  large  as  a 
small  orange  and  weighed  together  2  ozs. ;  they  were 
entirely  softened  and  some  were  as  large  as  a  pigeon's 
egg. 

Microscopical  Examination.    {Smear  Preparations.) 

Tubercle  bacilli  were  found  in  smears  made  from  a 
bronchial  gland  and  the  lung  ;  none  were  found  in  smears 
from  the  intestine,  spleen  and  liver. 

Guinea  Pigs  Inoculated. 

No.  23i,  with  emulsion  of  nodule  from  costal  pleura, 
died  of  general  tuberculosis. 

No.  2.35,  with  emulsion  of  liver,  died  of  general  tuber- 
culosis. 

No.  236,  with  emulsion  of  bronchial  gland,  died  of 
general  tuberculosis. 

No.  237,  with  an  emulsion  of  kidney,  died  in  two  days 
of  an  acute  infection. 


PIG  4 

Ted  with  Tuberculous  Milk  from  June  7th,  1902,  to  June  28th,  1902  (21  days). 

Age  at  the  beginning  of  the  Exp 3riment— About  7  weeks. 

Killed — February  26th,  1903.    20i  days  after  the  experiment  began. 


Clinical  History. 

The  pig  remained  in  good  health  during  the  experiment 
-and  became  very  fat ;  weight  at  death  1  cwt.  2  qrs.  6  lbs. 

Tuberculin  Test. 

August  2nd,  1902,  Fifty-six  days  after  experiment 
'began.    Positive.    Rise  of  temperature  13  °  C. 

POST-MORTEM  EXAMINATION. 
The  body  was  extremely  well  nourished. 

Alimentary  Canal. 
Tongue  and  Buccal  Mucous  Membrane. — Normal. 

Pharyngeal  Lymphatic  Tissue. — Normal ;  no  enlargement 
of  the  retro-pharyngeal  glands. 

Submaxillary  Salivary  Glands. — Healthy. 

Submaxillary  Glands. — Two  or  more  on  each  side — one 
liie  size  of  a  pigeon's  egg — all  softened  and  caseous. 

Two  soft  and  caseous  glands,  the  size  of  a  small  marble, 
were  seen  in  the  parotid  region  ;  also  one  small  one  on 
<  he  left  hyoid  bone. 

Stomach. — On  the  peritoneal  surface  were  two  prominent 
rodules  about  the  size  of  peas,  containing  soft  caseous 
material.    The  mucous  membrane  was  normal. 

Posterior  to  the  stomach  was  a  large  mass  of  lym- 
pliatic  glands,  entirely  caseous  and  softened  ;  the  mass 
formed  a  lump  about  the  size  of  a  cricket  ball  and  appeared 
to  be  composed  of  portal  and  coeliac  glands  fused  together. 


Intestines. — In  the  duodenum  and  in  the  early  part  of 
the  ileum  a  few  Peyer's  patches  were  slightly  swollen  ;  in 
the  midst  of  the  lymphoid  tissue  of  one  or  two  Peyer's 
patches  were  seen  several  greyish-yellow  points,  each 
about  the  size  of  small  pin-heads  ;  these  Peyer's  patches 
showed  areas  of  congestion  chiefly  surrounding  the  collec- 
tions of  yellow  points. 

Throughout  the  whole  length  of  the  large  intestine  on 
its  mucous  s  .irface  were  numbers  of  small  slightly  raised 
greyish  follicles,  with  central  dirk  depressed  umbihcation.s 
(?  normal).  {See  Pig  2.)  On  the  peritoneal  surface  of 
the  large  intestine  (csecum)  was  seen  a  small  prominent 
tuberculous  nodule. 

In  the  recto-vesical  fold  there  was  a  pea-sized  softened 
nodule.  On  the  posterior  surface  of  the  rectum,  lying 
loosely  beneath  the  peritoneum,  a  number  of  small  pea- 
sized  softened  glands  were  seen. 

The  Mesent;ric  Glands. — Were  greatly  enlarged  :  t\\e 
mass  with  the  fat  in  which  they  were  embedded  weighed 
1  lb.  14  ozs.  ;  many  of  the  glands  were  as  large  as  a 
thrush's  egg  ;  they  were  all  entirely  softened  and  caseous. 

Meso-Colic  Glands. — Without  exception,  enlarged  (up 
to  the  size  of  a  pigeon's  egg)  and  entirely  softened. 

There  was  a  gland  (the  size  of  a  walnut),  soft  and  caseous, 
in  the  mesentery  at  the  pyloric  end  of  the  stomach. 
Ahdo  nen. 

Liver. — 2  lbs.  6  ozs.,  everywhere  beset  with  whitish 
softened  tubercles  varying  in  size  from  a  small  to  a  large 
pea. 
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Spleen. — 4  ozs.  On  the  surface  were  three  prominent 
rounded  tubercles,  the  size  of  large  peas  ;  in  the  splenic 
tissue  were  a  few  small  greyish  necrotic  but  not  softened 
areas. 

An  Iliac  Gland,  on  the  right  side, was  slightly  enlarged 
reddened  and  mottled,  and  contained  a  small  caseous 
focus. 

Thorax. 

Diaphragm. — The  diaphragm  presented  a  number 
(about  thirty)  of  rounded  nodules,  about  the  size  of  large 
peas  ;  these  nodules  projected  much  more  prominently  on 
the  pleural  surface  than  on  the  peritoneal  surface  ;  five 
of  them  were  surrounded  by  soft  pinkish  vascular  vegeta- 
tions ;  all  the  nodules  were  filled  w  th  soft  caseous  material. 

Pleura. — The  costal  pleura  was  perfectly  healthy. 

The  contained  numerous  small  tubercles  and  groups 

of  tubercles,  varying  from  the  size  of  a  mustard  teed  to 
that  of  a  small  pea  ;  these  were  all  caseating  but  not 
softened. 

The  Bronchial  Glands  formed  three  nodular  masses, 
measuring  2  in.,  1  in.,  and  |-  in.  in  length  respectively ; 
these  were  caseous  and  soft,  like  the  mesenteric  glands. 


Near  the  head  of  the  right  fifth  rib  was  a  swelling,  the 
size  of  a  hen's  egg,  composed  of  a  thin  outer  shell  of  bone 
enclosing  soft  caseous  material. 

An  enlarged  and  caseous  gland  was  found  close  to  the 
right  hip  joint,  between  the  joint  and  the  obturator 
foramen. 

All  the  organs,  with  the  exception  of  those  parts  affected 
with  tubercle,  appeared  to  be  perfectly  normal. 

Microscopical  Examination. 

Films  were  made  from  the  pus  from  a  mesenteric  and 
a  bronchial  gland,  and  from  the  liver  and  spleen.  Tubercle 
bacilli  were  found  in  the  pus  from  the  mesenteric  gland. 
Bacilli  were  not  found  in  the  films  made  from  the  bronchial 
gland,  liver,  and  spleen. 

Guinea-pigs. 

Guinea-pigs  319,  320,  321,  and  322  were  inoculated 
intraperitoneally  with  emulsions  made  from  the  liver, 
spleen,  mesenteric  and  bronchial  glands  respectively ; 
all  died  of  general  tuberculosis. 


PIGS  6  and  8. 


These  two  pigs  were  fed  with  milk  of  Cow  40  from 
October  1st,  1902,  to  December  31st,  1902.  Cow  40  was 
inoculated  in  the  udder,  on  September  30th,  1902,  with  an 
emulsion  of  a  culture  obtained  from  Guinea-pig  14,  inocu- 
lated with  the  original  material  of  Virus  Bl.  From 
October  1st,  1902,  to  October  18th,  1902,  the  two  pigs 
were  given  all  the  milk  yielded  by  the  cow.  On  October 
18th,  1902,  Calf  38  was  restored  to  its  mother,  and  the  two 
inoculated  quarters  alone  were  milked  twice  a  day  for  the 
pigs.  At  first  the  quantity  of  milk  available  for  the  two 
animals  was  about  two  quarts  per  diem  ;  after  about  two 
months  it  became  reduced  to  about  one  pint  a  day ;  this 


represented  milk  from  all  four  quarters,  the  greater 
part  coming,  doubtless,  from  the  uninoculatel  ones. 

Both  pigs  throve  exceedingly  and  grew  yevy  fat ;  they 
became  much  larger  than  other  pigs  of  the  sams  litter, 
Avhich  received  no  milk  but  only  meal. 

H.  G.— Weights  on  December  lOth,  1902. 

qrs.  lbs. 

No.  6  5  16 

No.  8  5  8 

Two  normal  f  (a)         -       -       -       -  4  5 

pigs          I  (6)         -       -       -       -  3  10 


PIG  6. 

Age — About  6  months. 

Fed  with  Milk  of  Cow  40  from  October  1st,  1902,  to  December  31st,  1902. 
Duration  of  Feeding — 92  days. 

The  pig  was  not  weighed  at  the  beginning  of  or  during  the  experiment ;  the  weight  at  death,  after  20  hours'  fa  sting, 
was  5  qrs.  26  lbs. 

Killed — January  7th,  1903.    99  days  after  the  experiment  began. 


POST-MORTEM  EXAMINATION. 
The  body  was  in  splendid  condition  ;  very  fat. 
Mouth,  Pharynx. — Healthy. 

Tonsils,  Lymphatic  Tissue  of  Palate. — Were  perfectly 
normal. 

Larynx,  Oesophagus. — Perfectly  normal. 

Left  Submaxillary  Lymphatic  Gland. — Was  enlarged 
and  consisted  of  dense  fibrous  tissue  enclosing  little  collec- 
tions of  yellow  caseous  material. 

Right  Submaxillary  Lymphatic  Gland. — Normal. 

Stomach,  Small  and  Large  Intestine. — Showed  no 
trace  of  tubercle  anywhere.  The  Peyer's  patches  were 
perfectly  healthy. 

On  the  other  hand  the  lymphatic  glands  connected 
with  the  alimentary  canal  were — many  of  them — tubercu- 
lous. 

Mesenteric  Glands. — Among  the  mesenteric  glands  were 
about  half  a  dozen,  as  large  as  small  marbles,  entirely 
caseous,  and  others  showing  caseating  foci. 

The  Liver  contained  perhaps  a  dozen  little  hard 
white  tubgrejes  Jittle  larger  than  a  pin's  head. 

Portal  Glands —In  the  lesser  omentum,  near  the 
pylorus  and  contiguous  to  the  common  bile  duct,  were 
darkly  coloured  lymphatic  glandg  containing  caseating 
foci  beginning  tp  soften, 

J'he  Spleen  contained  three  op  four  tubercles  similar  to 
those  in  the  liver, 

Pancreas,  Kidneys^  Swprarmals,  Thyroid,  Uterus, 
Ovar^es.^Normal, 


Thorax  : 

The  Lungs  more  particularly  the  left,  were  found 
to  contain  a  good  many  little  tubercles  about  as 
big  as  pins'  heads,  white  and  hard,  so  that  they 
could  be  more  readily  felt  than  seen. 

Bronchial  Glands. — The  left  measured  about  1-|  in. 
in  its  longest  diameter,  and  was  dense  and  fibrous, 
containing  numerous  little  cavities  filled  with  yellow 
caseous  material. 

The  right  was  similar,  though  smaller. 

Microscopical  Examination.  (Smear  Preparations. ) 
Emulsion  of  Tubercle  from  Liver. — No  tubercle  bacilli 
seen. 

Emulsion  of  Tubercle  from  Spleen. — No  tubercle  bacilli 
seen. 

Emulsion  of  Caseous  Bronchial  Gland. — Tubercle  bacilli 
very  few. 

Emulsion  of  Caseous  Mesenteric  Gland. — Tubercle 
bacilli  very  few. 

Guinea  Pigs  Inoculated. — All  subcutaneously. 

No.  293,  with  emulsion  of  liver,  died  of  general 
tuberculosis  127  days  after. 

No.  294,  with  emulsion  of  spleen,  died  of  general  tuber- 
culosis 103  days  after. 

No.  295,  with  emulsion  of  bronchial  gland,  died 
of  general  tuberculosis  75  days  after. 

No.  296,  with  emulsion  of  mesenteric  gland,  died 
of  general  tuberculosis  75  days  after. 
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PIG  8. 


Age — About  6  months. 

Ted  with  Milk  of  Cow  40  from  October  1st,  1902,  to  December  31st,  1902. 

Duration  of  Feeding— 92  days. 

Killed— June  4th,  1903. 

Total  Duration  of  Experiment— 247  days. 


Tuberculin  Test. 

May  14th,  1903.  Positive.  The  temperature  rose 
1-9°  0. 


Weights. 


December  10th,  1902  (70 
days  after  the  experi- 
ment began) 

June  2nd,  1903  - 
Gain  in  weight, 
Jia'e  of  gain  per  week 


cwts.  qrs. 


lbs. 


1  8 
1  7 

3  27 

3-15 


POST-MORTEM  EXAMINATION. 

General  Condition. — The  carcass  was  fat  and  in  very 
;good  condition. 

Tongue,  Pharynx,  Left  Tonsil. — Normal. 

In  the  substance  of  the  right  tonsil  there  was  a  small 
'focus  of  yellow  cheesy  material,  which  easily  shelled  out. 
(Secretion  in  tonsillar  crypt.) 

Larynx.  (Esophagus,  Submaxillary  Glands,  Retro- 
pharyngeal Glands. — Normal. 

Small  Intestine. — About  the  centre  of  the  jejunum,  at 
the  base  of  a  Peyer's  patch,  and  seen  through  the  peri- 
toneum, was  a  yellow  caseous  nodule  aboiit  the  size  of  a 
small  pea  ;  the  mucous  membrane  over  it  was  intact.  In 
the  same  Peyer's  patch  there  was  also  a  small  grey  pin- 
head  sized  tubercle. 

About  7  feet  from  the  ileo-csecal  valve  was  a  small 
congested  nodule  about  the  size  of  a  splitpea ;  no 
ulceration. 

Large  Intestine. — Normal. 

Lympliatir.  Glands  in  Connection  with  the  Alimentary 
Canal. — Along  the  line  of  the  pancreas  and  the  lesser 
curve  of  the  stomach  was  a  series  of  tuberculous  glands. 
They  ran  along  the  anterior  margin  of  the  pancreas,  were 
very  deep  red  in  colour,  except  where  tuberculous,  when 
they  were  yellowish  grey. 

Ileo-colic  Glands. — Just  at  the  junction  of  the  small 
and  large  intestines  was  a  series  of  glands,  firm,  nodulated, 
with  yellow  points,  about  fifteen  in  all,  each  about  the  size 
of  a  broad  bean. 

One  of  the  glands  opened  was  found  to  contain  soft 
caseous  material  in  little  round  particles.  The  whole  of 
-the  glands  in  this  group  were  found  to  be  in  a  similar  condi- 
■tion  when  opened.  There  M-as  very  little  calcareous 
.material. 

Thorax  : 

Heart  and  Pericardium. — Normal. 

Lungs. — There  were  three  caseous  tubercles,  the 
size  of  a  millet  seed,  in  the  lung,  one  of  which  was 
calcareous. 

Right  Bronchial  Glands. — (Two).     One  contained 
two    caseous    tubercles,    a    large    calcareous  one, 
!       the  size  of  a  small  pea,  and  a  small  one  the  size  of  a 
pinhead  ;    the  other  contained  one  small  caseous 
tubercle. 


A  Left  Bronchial  Gland  contained  a  small  caseous 
tubercle. 

The  Long  Dorsal  Mediastinal  Gland  contained 
four  yellow  softened  and  caseous  tubercles  about  the 
size  of  barley  grains. 

The  Ventral  Mediastinal  Glands  v/ere.  normal. 

A  gland  at  the  bifurcation  of  the  trachea  contained 
a  caseous  nodule,  similar  to  those  in  the  dor.-al 
mediastinal  gland. 

Pleura  and  Diaphragm. — Normal. 
Abdomen  : 

Spleen  — Normal  to  naked  eye,  and  on  section. 

Pancreas. — Apparently  perfectly  normal. 
There  was  a  tuberculous  gland,  1  in.  by  :^in.,  near 
head  of  pancreas. 

Liver. — There  were  about  six  minute  grey  points 
on  the  surface  of  liver  ;  all  the  nodules  in  the  liver 
were  quite  superficial. 

Hepatic  Lymphatic  Glands,  Kidneys  and  Suprarenals.— 
Normal. 

Various  Lymphatic  Glands  : 

Cervical  Glands,  Prescapular  Glands,  Sv perficial 
and  Deep  Inguinal  Glands,  Iliac  Glands,  Lumbar 
Glands. — Normal. 

Microscopical  Examination.   [Smear  Preparations.) 
Mediastinal  Gland. — No  tubercle  bacilli. 
Mesenteric  Gland. — No  tubercle  bacilli. 
Cervical  Gland. — -No  tubercle  bacilli. 
Emulsion  of  Mesenteric  Gland  and  Gland  near  Pancreas. 
— No  tubercle  bacilli. 

iiVer.— No  tubercle  bacilli. 
Intestine. — No  tubercle  bacilli. 
Lung. — No  tubercle  bacilli. 
Tonsil. — No  tubercle  bacilli. 

Animals  Inoculated. 

An  emulsion  was  prepared  from  some  of  the  mesenteric 
glands  and  a  pancreatic  gland. 

With  this  emulsion  Calves  104  and  106  and  Pigs  10 
and  12  were  inoculated  subcutaneously,  each  with  10 
cubic  centimetres. 

Guinea-pigs  425  and  426  were  inoculated  subcutan- 
eously, and  Guinea-pig  427  was  inoculated  intraperi- 
toneally,  each  with  1  cc.  of  the  same  emulsion. 

Guinea-pig  428  was  inoculated  intraperitoneally  with 
an  emulsion  from  the  spleen  and  Guinea-pig  429  was 
inoculated  intraperitoneally  with  an  emulsion  from  the 
liver. 

The  guinea-pig  inoculated  with  the  spleen  emulsion  was 
killed  after  95  days  and  found  to  be  free  from  tuberculosis. 

The  other  guinea-pigs  died  of  tuberculosis  in  periods 
varying  from  35  to  95  days. 
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PIG  92. 

Fed  once  with  Tuberculous  Milk  of  Cow  172  (Virus  B.  IV.). 
Volume  of  Milk — 107  cubic  centimetres. 
TTumber  of  Tubercle  Bacilli— 10  million. 
Date— October  28tli,  1904. 
Ag'e — -8  weeks. 

Killed— When  dying,  March  14th,  1904.    137  days  after  feeding. 


Clinical  History. 

The  pig  was  first  noticed  to  be  seedy  about  the  end  of 
January.  It  then  became  progressively  thinner  and 
Aveaker  and  lost  appetite.  In  the  last  few  weeks  of  life 
the  respirations  were  greatly  increased.  The  temperature 
duriag  the  experiment  was  irregular,  but  never  rose 
bsyond  39-9°C. 

Weight. 

There  was  a  steady  increase  in  weight,  week  by  week,  up 
to  January  17th;  subsequently  the  weight  steadily 
declined  ;  the  final  weighing  showed  an  increase  of  3  lbs. 
on  the  initial  weight. 

qrs.  lbs. 

November  1st,  1904      .       -       .     l  2 
January  17th,  1904       -       -       -      1  23 
March  14th.  1904  -       -       -       -      1  5 
Gain  in  weight  -       -       -       .     0  3 

POST-MORTEM  EXAMINATION. 

Carcass. — Very  emaciated. 

Tonsils. — The  left  showed  an  irregular,  quiescent  ulcer 
1  cm.  in  diameter,  at  the  base  of  which,  in  the  subtonsillar 
tissue,  there  was  a  caseous  gritty  nodule  3  mm.  in  diameter. 

On  the  surface  of  the  right  tonsil  there  were  four  small 
scars  :  on  section  nodules  were  seen  in  the  subtonsillar 
tissue  similar  to  that  in  the  left  tonsil. 

Pharyngeal  Mucous  Membrane. — Normal. 

Submaxillary  Glands. — The  right  were  enlarged  and  fused 
together  to  form  a  mass  measuring  2  in.  by  2  in.  by  1  in.  ; 
on  section  the  glands  were  composed  throughout  of  dense 
yellow  brittle  caseated  tissue,  appreciably  gritty  from 
calcification  ;  the  freshly  cut  surfaces  of  the  glands  had  a 
rosy  tint. 

On  the  left  side  there  was  a  slightly  smaller  mass  of 
giands  ;  these  resembled  those  on  the  right  side,  but  one.  of 
the  glands  in  the  centre  was  softened. 

Cervical  Glands. — On  the  right  side  of  the  neck,  extend- 
ing from  the  articulation  of  the  jaw  to  the  peak  of  the 
shoulder  there  was  a  chain  of  six  or  seven  glands  rang- 
ing in  size  from  a  broad  bean  to  a  filbert ;  these  on 
section  were  indurated  caseating  and  gritty,  those  near 
the  jaw  being  more  affected  than  those  near  the 
shoulder. 

On  the  left  side  of  the  neck  there  was  a  similar  chain  of 
glands,  but  these  were  not  so  far  advanced  in  caseation  as 
those  on  the  right  side. 

Eetro-Pharyngeal  Glands. — The  right  was  slightly 
enlarged  and  contained  three  caseating  nodules,  the 
largest  the  size  of  a  pea,  the  smallest  that  of  a  jpin's  head. 

The  left  contained  one  caseating  tubercle. 

Abdomen  : 

Omentum. — Appeared  normal. 

The  Parietal  Peritoneum  near  the  spleen  presented 
a  few  short  connective  tissue  processes. 

On  the  serous  surface  of  the  large  intestine  there 
were  numerous  grey  granules,  and  between  the  coils 
there  were  scattered  some  yellow  nodules  the  size  of 
barley  grains. 

Small  Intestine. — Normal. 

Large  Inte  tine. — The  mucous  membrane  of  the 
large  intestine  was  normal. 

Mesenteric  Glands. — Were  not  enlarged ;  they 
showed  altogether  from  twelve  to  fourteen  widely 
distributed  cheesy  nodules,  the  largest  the  size  of  a 
wheat  grain. 

Colic  Glands. — Normal. 


The  Spleen  was  enlarged  ;  projecting  on  both  sur- 
faces were  numerous  large  rounded  yellow  nodules, 
some  of  which  were  1  -  5  cm.  in  diameter.  The  capsule 
of  the  spleen  between  the  nodules  was  thickened  in 
patches.  On  section  of  the  spleen  the  substance  was 
found  to  be  packed  with  nodules  of  various  sizes  ; 
they  were  firm  opaque  yellow  in  the  centre  (a  few  were 
gritty),  red  and  congested-looking  around  the  margins. 

The  Liver  was  roughened  on  the  surface  in  contact 
with  the  diaphragm  ;  the  substance  contained  a  con- 
siderable number  of  discrete  tubercles  ranging  in  size- 
from  a  pin's  head  to  a  wheat  grain  ;  the  tubercles 
had  caseous,  sometimes  highly  [calcareous  centres 
and  fibrous  capsules  ;  in  the  centre  of  the  liver  many 
of  the  tubercles  were  deeply  bile-stained  :  on  close 
inspection  the  liver  substance  was  seen  to  be 
speckled  with  extremely  minute  grey  foci. 

The  Portal  Glands  were  much  enlarged ;  on  section 
they  showed  large  opaque  yellowish-white  slightly- 
gritty  caseous  areas,  surrounded  by  a  small  amount, 
of  translucent  fibroid  tissue. 

The  Cosliac  Glands  were  similarly  affected. 

The  Kidneys  showed  on  the  surface  numerous 
spherical  grey  tubercles,  mostly  about  the  size  of 
pin's  heads  ;  a  few  tubercles  were  seen  in  the  depth  of 
the  cortex,  none  in  the  medullary  zones. 

Suprarenal  Bodies. — Normal. 

Thorax  : 

Heart  and  Pericardium. — Normal. 
Larynx  and  Trachea. — Normal. 

The  Lungs  were  semi-solid  ;  externally  they  had 
a  grey,  translucent  appearance  ;  on  section  the  lung 
tissue  was  diffusely  infiltrated  with  grey  tissue  which 
in  many  places  appeared  to  occupy  almost  the 
whole  of  a  lobule.  In  the  centres  of  some  of  th& 
lobules  were  pea-sized  caseous  nodules  with  gritty 
centres.  Pieces  of  the  lung  cut  from  any  part  just 
floated  in  water. 

The  fringes  around  the  margins  of  the  lungs  were 
hypertrophied,  and  here  and  there  contained  smalt 
tubercles  ;  on  the  surface  of  the  lung  there  were 
numerous  processes  of  connective  tissue. 

The  Bronchial  Glands  were  considerably  enlarged  ; 
on  section  they  were  dense  fibroid  and  extensively 
replaced  by  large  firm  irregular  caseous  areas,, 
slightly  gritty  from  calcification. 

The  Tracheal  Gland  was  practically  caseous 
throughout. 

The  Ventral  Mediastinal  Glands  were  slightly  en- 
larged and  showed  opaque  slightly  gritty  caseous  areas. 

On  the  Parietal  Pleura  there  were  numerous 
slender  connective  tissue  processes,  at  the  base  of  some 
of  which  little  hard  bodies  could  be  felt ;  there  were 
also  a  few  scattered  hard  nodules  ;  on  the  left  side 
anteriorly  there  were  some  small  subpleural  caseating 
growths. 

Diaphragm. — The  diaphragm  showed  on  both  sur- 
faces of  the  tendon,  but  particularly  on  the  peritoneal 
surface  on  the  right  side,  numerous  hard  translucent 
nodules  of  various  sizes  ;  on  the  peritoneal  surface  on 
the  right  side  the  nodules  occurred  also  on  the  muscle 
■ — the  larger  nodules  were  yellow  and  gritty  in  the 
centre. 

Prescapular  Glands. — Normal. 

One  of  the  right  superficial  inguinal  glands  was 
enlarged  and  indurated ;  on  section   there  was  in  th» 
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centre  a  firm  caseous  gritty  mass,  and  around  the 
margins  caseous  streaks.  One  of  the  left  inguinal 
glands  showed  a  few  caseous  foci.  Right  precrural 
gland  normal. 

Left  Precrural  Gland. — Showed  at  one  extremity 
early  caseation  in  the  cortex. 

Prepectoral  Glands.  — Contained  caseating  tubercle;. 

Uterus  and  Fallopian  Tubes. — Normal. 


Microscopical  Examination.  {Smear  Preparations.) 
Rigid  Tonsil. — A  few  tubercle  bacilli. 
Right  Precrural  Gland. — No  tubercle  bacilli. 

Right  Submaxillary  Gland. — A  few  tubercle  bacilli. 

Cultures  were  sown  from  the  right  submaxillary  gland  ; 
twenty-four  hours  later  all  the  tubes  showed  a  pure  culture 
of  streptococcus. 


PIG  122. 

Ted  with  Milk  of  Cow  300*  from  September  16th,  1905,  to  September  23rd,  1905  (8  days). 
Age — 6i  weeks. 

Silled — December  7th,  1905.    82  days  after  the  experiment  began. 

t  POST-MORTEM  EXAMINATION. 

Organs  and  glands  perfectly  normal  in  appearance. 


PIG  128. 

Ted  with  Milk  of  Cow  300*  from  September  23rd,  1905,  to  September  30th,  1905. 
Age — 7|  weeks. 

Killed — December  8th,  1905.    75  days  after  the  experiment  began. 

POST-MORTEM  EXAMINATION. 
There  was  no  sign  of  tuberculosis  in  any  of  the  organs  or  glands. 


*  Cow  300  was  inoculated  subcutaneously  with  100  milligrammes  of  culture  derived  from  the  original  material 
of  Vims  B.  VI.,  through  the  Guinea-pig. 
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PIG  152. 

Age — 9  weeks. 

Fed — Once  with  culture  obtained  from  the  original  material  of  Virus  B.  XXVIII.  (The  cuH'tc  used  was  the 
6th  generation,  21  days  old.) 

Date— June  1st,  1906. 

Dose — 10  milligrammes. 

Killed— September  13th,  1906. 

Duration  of  Experiment— 104  days. 


Clinical  History. 
The  animal  showed  no  signs  of  ill-health  during  the 
experiment. 

The  temperature  from  June  18th  to  July  14th  was 
irregular  and  usually  slightly  raised  (maximum  40"3°C) ; 
subsequently  it  was  practically  normal-. 

Weights. 

qrs.  lbs. 

June  5th,  1906   -       -       -       -       -    1  12 
September  13th,  1906         •       -       -    2  25 
Gain  in  weight. — 1  qr.  13  lbs. 

POST-MORTEM  EXAMINATION. 
Carcass. — In  good  condition. 

Tonsils. — The  surface  of  each  tonsil  was  irregularly 
eroded  and  scarred,  the  right  more  than  the  left ;  the 
right  showed  on  section  in  the  substance  discrete  yeUow 
foci,  and  in  the  subtonsiUar  tissue  three  or  four  caseous 
nodules  up  to  a  hemp-seed  ;  in  the  substance  of  the 
left  tonsil  there  were  two  small  collections  of  yellow 
purulent  material. 

Tongue. — Under  the  mucous  membrane  on  the  right 
side  near  the  base  there  were  three  or  four  hemp-seed-sized 
caseous  nodules. 

On  the  right  side  of  the  epiglottis  near  its  root  there  was 
a  submucous  caseous  nodule  the  size  of  a  hemp-seed. 

Submaxillary  Glands. — On  the  right  side  near  the  angle 
of  the  jaw  there  was  a  gland  the  size  of  a  goose's  egg, 
which  on  section  was  caseous  throughout  and  partially 
softened.  On  the  left  side  there  was  a  slightly  larger 
gland,  which  on  section  was  found  to  be  a  thin-walled 
cyst  containing  light  brownish  foul-smelling  pus  and  some 
firm  caseous  masses  ;  a  small  indurated  gland  attached 
to  the  capsule  showed  some  small  cavities  filled  with 
caseo-pus. 

Cervical  Glands. — On  the  right  side  near  the  articulation 
of  the  jaw  there  was  an  elongated  gland  If  in.  in  length, 
composed  partly  of  dense  gritty  caseous  substance  and 
partly  of  fibroid  glandular  tissue  beset  with  caseous 
nodules  up  to  a  hemp-seed  in  size  ;  a  gland  the  size  of 
a  broad  bean  near  the  latter  was  similarly  affected. 

In  a  corresponding  position  on  the  left  side  there  were 
two  glands  which  were  a  little  firm  but  not  otherwise 
abnormal. 

In  the  middle  of  the  neck  on  the  right  side 
there  was  a  group  of  five  enlarged  glands,  the  largest 
the  size  of  a  thrush's  egg  ;  on  section  the  latter  was 
practically  caseous  throughout ;  three  of  the  others  were 
partly  composed  of  softening  caseous  material  and  partly 
of  indurated  glandular  tissue  containing  caseous  tubercles  ; 
th  >  fifth  was  indurated  and  contained  discrete  caseous 
tubercles. 

Extending  from  this  group  to  the  margin  of  the  thorax 
there  was  a  chain  of  seven  or  eight  enlarged  glands  ;  these 
for  the  most  part  were  indurated  and  contained  discrete 
caseous  tubercles  ;  one  was  rather  closely  beset  with 
caseous  nodules  becoming  confluent ;  another  near  the 
thorax  was  caseous  throughout  and  beginning  to  soften. 

In  the  middle  of  the  neck  on  the  left  side  there  was  a 
group  of  four  enlarged  glands,  the  largest  1^  in.  by  1  in. 
by  ^  in.  ;  one  was  caseous  throughout ;  the  others  were 
beset  with  slightly  gritty  caseous  nodules,  ranging  in  size 
up  to  that  of  a  hempseed  ;  the  latter  glands  showed  a 
distinct  increase  in  interstitial  connective  tissue. 

Near  the  thorax  on  this  side  there  was  a  gland  the  size 
of  a  sparrow's  egg,  composed  throughout  of  friable  gritty 
caseous  substance  which  shelled  out  en  masse  from  a 
slightly  thickened  capsule.  There  was  also  a  smaller 
gland  beset  with  caseous  nodules. 


Pliaryngeal  Glands. — On  the  right  o^^e  there  were  two 
enlarged  glands  which  had  fused  together  to  form  a  mass 
measuring  If  in.  by  1  in.  by  |  in.  ;  on  section  both  glands 
were  caseous  throughout,  softened,  and  slightly  gritty  from 
calcification.  The  left  retro-pharyngeal  gland  measured 
1^  in.  by  1 J  in.  by  about  |  in.,  and  was  composed  through- 
out of  firm  gritty  caseous  material  beginning  to  softeit 
around  the  periphery. 

Abdomen, 

The  Omentum  contained  about  half-a-dozen  pinhead- 
sized  hard  grey  tubercles. 

There  were  a  few  scattered  caseous  nodules  with  fibrous 
margins  between  the  coils  of  the  large  intestine. 

The  Peritoneum  covering  the  right  side  of  the  diaphragm 
was  slightly  roughened,  and  showed  about  a  dozen  firm' 
fiattened  grey  nodules,  the  largest  the  size  of  a  barlejr 
grain,  with  no  sign  of  caseation  in  the  centre. 

Small  Intestine. — A  Peyer's  patch  in  the  early  part  of 
the  intestine  showed  two  small  shallow  depressions  with 
smooth  congested  floor,  the  lymphoid  tissue  beneath 
which  appeared  atrophied  ( ?  healed  ulcers) ;  a  patch, 
a  little  further  along  showed  a  similar  depression.  With, 
these  exceptions  the  intestines  were  normal. 

Large  Intestine. — Normal. 

Mesenteric  Glands. — The  chain  of  mesenteric  glands 
contained  caseous  "nodules  of  various  sizes,  irregularly  dis- 
tributed ;  three  of  the  nodules  were  large,  up  to  a  broad 
bean  ;  the  others  ranged  in  size  from  a  hempseed  to  that  of 
a  large  pea. 

Ileo-colic  Glands. — One  contained  a  number  of  caseous- 
nodules  ;   two  others  each  contained  one  caseous  nodule. 

Colic  Glands. — Two  colic  glands  were  affected,  each, 
containing  a  pea-sized  caseous  nodule. 

Spleen. — Not  enlarged,  showed  projecting  from  the  sur- 
face about  thirty  nodules,  ranging  in  size  from  a  millet 
to  a  hempseed  ;  these  on  section  had  soft  caseous  centres 
and  translucent  fibrous  margins ;  similar  nodules  were- 
sparsely  scattered  throughout  the  pulp. 

Liver.— The  liver  contained  fairly  numerous  evenly  dis- 
tributed nodules  similar  to  those  in  the  spleen. 

Portal  Glands. — The  glands  in  the  small  omentum  were 
much  enlarged ;  on  section  they  showed  discrete  gritty 
caseous  nodules  and  irregular  caseous  patches  of  various 
sizes,  surrounded  by  fibroid  glandular  tissue. 

Cceliac  Glands. — Slightly  enlarged,  resembled  on  section 
the  portal  glands,  but  were  not  so  advanced  in  caseation. 

Kidneys. — The  left  kidney  showed  in  the  depth  of  the 
cortex  a  millet-seed  sized  tubercle  with  a  caseous  centre 
and  a  grey  translucent  margin.  The  right  kidney  ap- 
peared normal. 

Suprarenal  Bodies. — Normal. 

Thorax. 

Heart.  — Normal. 
Pleura. — Normal. 

Lungs. — The  lungs  collapsed  normally,  and  contained 
evenly  distributed  throughout  the  parenchyma  numerous 
hard  nodules,  ranging  in  size  from  a  millet-seed  to  a  little 
larger  than  a  hempseed ;  on  section  they  were  composed 
of  a  soft  caseous  centre  containing  gritty  particles  and  a 
fibrous  margin  ;  there  were  no  areas  of  consoUdation. 

Bronchial  Glands.— The  bronchial  glands  on  both  sides 
were  enlarged,  and  showed  on  section  firm  yellow  gritty 
caseous  nodules,  var3ang  in  size  up  to  a  large  pea,  em- 
bedded in  fibroid  glandular  tissue. 
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Several  small  glands  along  the  tracnea  (thoracic)  were 
advanced  in  caseation. 

Dorsal  Mediastinal  Glands. — NormaL 

Ventral  Mediastinal  Glands. — Each  contained  a  few 
firm  irregular  caseous  nodules  up  to  a  hemp-seed  in  size. 

Larynx. — The  mucous  membrane  of  the  larynx  below 
the  vocal  chords  showed  some  small  greyish  translucent 
growths  containing  yellow  foci ;  on  the  mucous  mem- 
brane in  the  angle  of  the  thyroid  cartilage  there  were 
some  tuberculous  granulations. 

Various  Lympliatic  Glands. 
Right  Prescapidar  Gland. — Was  much  enlarged  :  on 
section  the  substance  was  fibroid  and  beset  with  soft 
caseous  gritty  nodules,  the  largest  the  size  of  a  pea. 


Left  Prescajpular  Gland. — Normal. 
Right  Prepectoral  Glands. — Normal. 

In  the  prepectoral  region  on  the  left  side  there  was  a 
gland  the  size  of  a  broad  bean,  which  was  partly  caseoufc. 
A  lumbar  gland  contained  a  caseous  nodule. 

Iliac  Glands. — On  the  left  side  one  showed  a  caseous 
focus. 

Two  ileo-sacral  glands  each  contained  a  number  of 
caseous  nodules  up  to  a  hempseed. 

The  Left  Precrural  Gland. — Contained  two  hempseed- 
sized  gritty  caseous  nodules. 

Microscopical  Examination  {Smear  Preparation). 

Left  Tonsil. — No  tubercle  bacilli. 


PIG  154. 

Age— 9  weeks. 

Fed — Once  with  the  culture  obtained  from  the  original  material  of  Virus  B.  XXVIII.  (The  culture  used  was  the 
6th  generation,  21  days  old.) 

Date— June  1st,  1906. 


Dose — 1"0  milligramme. 
Killed— September  18th,  1906. 
Duration  of  Experiment— 109  day;,. 

Clinical  History 
The  pig  showed  no  ill-health  during  the  experiment 
and  the  temperature  was  practically  normal  throughout. 
Weights. 

cwt.  qrs.  lbs. 

June  5th,  1906     -       -       -       -    0       1  9 
September  18th,  1906  -       -       -    0       3  10 
Gain  in  iveight. — 2  qrs.  10  lbs. 

POST-MORTEM  EXAMINATION. 
Tonsils. — The  surface  of  each  tonsil  was  irregular 
and  scarred  (healed  ulcers)  ;  there  was  no  congestion  of 
the  mucous  membrane  ;  the  substance  of  the  left  tonsil, 
normal  in  thickness,  contained  a  few  yellow  foci ; 
substance  of  right  tonsil  appeared  normal ;  in  the  sub- 
tonsillar  tissue  in  both  cases  there  were  a  few  soft  caseous 
nodules.  Extending  from  each  tonsil  to  the  enlarged 
submaxillary  glands  was  a  nodular  caseous  lymphatic 
vessel,  the  thickness  of  a  crow  quill. 

Tongue  and  Pharynx. — Normal. 

Submaxillary  Glands. — On  the  left  side  near  the  angle 
of  the  jaw  there  were  two  enlarged  glands  fused  together  ; 
one  measured  in.  by  1  in.  by  1  in.,  the  other  1  in.  in 
greatest  diameter ;  both  on  section  were  caseous  through- 
out and  beginning  to  soften. 

On  the  right  side  there  were  two  glands  similar  in  every 
respect  to  those  on  the  left. 

Cervical  Glands. — The  glands  near  the  articulation  of  the 
jaw  on  the  left  side  were  normal.  On  the  right  side  there 
was  a  gland  the  size  of  a  thrush's  egg,  which  was  composed 
throughout  of  firm  caseated  tissue  slightly  gritty  from 
calcification  ;  a  gland  near  the  latter  was  normal.  In 
the  middle  of  the  neck  on  the  left  side  there  was  an 
indurated  gland,  1  cm.  in  diameter,  which  was  closely 
beset  with  yellow  caseous  slightly  gritty  tubercles  be- 
coming confluent ;  a  gland  the  size  of  a  broad  bean 
posterior  to  the  latter  nearer  the  thorax  was  similarly 
affected.  In  the  middle  of  the  neck  on  the  right  side 
there  was  a  slightly  enlarged  gland  beset  with  irregular 
yellow  caseous  tubercles  up  to  a  hempseed  in  size. 

Pharyngeal  Glands. — On  the  right  side  one  the  size  of  a 
broad  bean  showed  half  its  substance  replaced  by  a 
firm  friable  slightly  gritty  caseous  substance,  the  rest 
being  beset  with  discrete  caseous  tubercles  ;  a  smaller 
gland  posterior  to  the  latter  was  caseous  throughout. 
On  the  left  side  there  was  one  gland  similar  to  the  first 
described  on  the  right. 

Abdomen. 
Omentum  and  Peritoneum.- — Normal. 
Intestines,  small  and  large. — Normal, 


Mesenteric  Glands. — About  ten  of  the  mesenteric  glands 
were  affected  ;  four  of  these  contained  yellowish  caseous 
masses  6  to  10  mm.  in  diameter  ;  the  others  contained 
small  discrete  nodules  singly  and  in  groups. 

Ileo-colic  Glands. — One  the  size  of  a  broad  bean  con- 
tained a  caseous  mass  which  replaced  about  half  the 
substance ;  another  showed  a  few  discrete  caseous 
tubercles. 

Colic  Glands. — One  colic  gland  contained  a  group  of 
soft  caseous  nodules  ;  the  rest  appeared  normal. 

Spleen. — The  spleen  showed  in  the  pulp  half  a  dozen 
softened  caseous  nodules,  with  fibrous  capsules,  ranging 
in  size  from  a  pin's  head  to  a  small  hempseed. 

Liver. — Sparsely  scattered  throughout  the  substance 
were  nodules  which  varied  in  size  from  a  pin's  head  to 
a  pea ;  on  section  they  had  soft  caseous  centres  and 
fibrous  margins. 

Portal  Glands. — Shghtly  enlarged,  contained  discrete 
firm  yellow  caseous  nodules,  the  largest  the  size  of  a 
hempseed  ;  they  were  irregular  in  outline  and  slightlj'' 
gritty  from  calcification. 

Coeliac  Glands. — Two  contained  each  a  millet-seed  sized 
yellow  caseous  tubercle. 

Kidneys  and  Suprarenal  Bodies. — Normal. 

Thorax. 

Lungs. — The  lungs  were  pinkish,  crepitant  and  collapsed 
normally  ;  they  contained  moderately  evenly  distributed 
throughout  the  parenchyma  hard  nodules,  ranging  in  size 
from  a  pin's  head  to  a  hempseed  (160  nodules  were 
counted  in  the  left  lung)  ;  on  section  the  nodules  had  soft 
yellowish  caseous  interiors  and  fibrous  margins  ;  in  the 
caseous  substance  when  rubbed  between  the  finger  and 
thumb  calcareous  particles  could  be  detected  (this  was 
the  case  also  in  the  nodules  in  the  liver  and  spleen)  ;  a 
few  of  the  lung  nodules  were  composed  of  firm  reddish 
grey  tissue,  containing  one  or  two  calcareous  particles 
and  showing  no  sign  of  caseation. 

Bronchial  Glands. — The  bronchial  glands  were  slightly 
enlarged  and  indurated,  and  contained  firm  discrete 
yellow  caseous  nodules,  ranging  in  size  from  a  millet-seed 
up  to  that  of  a  hempseed. 

Dorsal  and  Ventral  Mediastinal  Glands. — Normal. 

Heart  and  Pleura. — Normal. 

Larnyx  and  Trachea. — Normal. 

Lumbar,  Iliac,  Precrural,  Prepectoral  and  Prescapular 
Glands. — Normal. 
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DOG  66. 

Fed  with  Culture  derived  from  tts  original  material  of  Virus  B.  IV. 

Dose — I'O  milligramme. 

Date— July  lOth,  1905. 

Initial  Weight— 4,270  grammes. 

Final  Weight— 4,350  grammes. 

Gain  in  Weight— 80  grammes. 

Killed — November  20th,  1905.    133  days  after  the  experiment  began. 


Tuberculin  Test. 

September  20th,  1905.  71  days  after  feeding.  Negative 
Dose  of  tuberculin  5'0  cubic  centimetres. 

POST-MORTEM  EXAMINATION. 
Tonsils  and  Intestines. — Normal. 


Pharyngeal,  Submaxillary,  Cervical,  Mesenteric,  Ileo- 
colic and  Colic  Glands. — Normal. 

Lungs,  Bronchial  Glands,  Liver,  Spleen,  Kidneys  and 
Suprarenal  Bodies. — Normal. 

A  guinea-pig  inoculated  with  an  emulsion  made  from 
the  mesenteric  glands  died  in  16  days,  and  showed  no 
tuberculous  lesions. 


DOG  68. 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  IV. 
Dose — 1  •  0  milligramme. 
Date— July  lOth,  1905. 

Killed — October  30th,  1905.    112  days  after  the  experiment  began. 

Tuberculin  Test.  All  the  glands  in  connection  with  the  alimentary  tract 

September  20th,  1905.    Negative.    Dose  of  tuberculin,  were  normal. 
5*0  cubic  centimetres. 

POST-MORTEM  EXAMINATION.  All  other  glands  and  all  the  organs  were  normal  to  the 

Tonsils  and  Intestines. — Normal.  naked  eye. 


DOG  98. 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  X.  (through  Guinea-pig  1070). 
Dose — 10  milligrammes. 
Date— February  5th,  1906. 

Killed — May  17th,  1906.    101  days  after  the  experiment  began. 


Tuberculin  Test. 
May  10th,  1906.  Negative. 

POST-MORTEM  EXAMINATION. 

Pharynx  and  Tonsils. — Normal. 

Intestines,  Large  and  Small. — Normal. 

Neck  Glands,  Mesenteric,  Ileo-Colic  and  Colic  Glands. 
-Normal. 

Thorax  : 

The  Lungs  were  perfectly  normal  in  general 
appearance.  They  contained  two  miliary  tubercles, 
one  quite  transparent,  the  other  somewhat  trans- 
lucent. 


Pleura  and  Heart. — Normal. 
Spleen. — Normal. 

Liver. — In  the  substance  of  the  liver  near  the 
thin  margin  there  were  two  greyish-green  somewhat 
translucent  foci,  each  a  little  more  than  1  mm.  in 
diameter,  and  also  a  small  group  of  similar  foci 
some  of  which  had  coalesced ;  on  the  capsule  around 
the  latter  there  was  a  number  of  minute  grey  points 
(not  apparently  of  a  tuberculous  nature)  ;  elsewhere 
the  liver  was  normal. 

Portal  Gland. — Normal. 

Kidneys. — There  were  several  small  clear  cysts  in 
the  cortex  of  each  kidney. 
Suprarenal  Bodies.— l^ovmaX. 
Peripheral  Lymphatic  Glands. — 'Normal. 


DOG  100. 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  IX. 
Dose — 10  milligrammes. 
Date— February  6th,  1906. 

Killed — May  17th,  1906.    100  days  after  the  experiment  began. 

Tuberculin  Test.  Lungs. — ^The  lungs  were  pinkish  and  crepitant  and 

May  10th,  1906.  Negative.  collapsed  normally ;    they    contained  one  hard  grey 

tubercle,  about  1'5  mm.  in  diameter. 

POST-MORTEM  EXAMINATION.  „      ^■  i  m    ^     at  i 

,  ^  ,  Bronchial  Glands. — Normal. 

Tongue,  Pharynx  and  Tonsils. — Normal. 

r  ,  XT       1  Heart  and  Pleura. — Normal. 

Intestines.  — Normal. 

Ne^^k  Glands,  Gastric,  Mesenteric,  Ileo-Colic  and  Colic  ^Vl^^'^^  Kidneys,  Liver,  and^  Portal  (,7a»u/.— Normal. 

Glands. — ^Normal.  All  the  Superficial  Lymphatic  Glands  were  normal.  ^ 
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DOG  102- 

Ped  with  Culture  derived  from  the  original  material  of  V'^-us  B.  VIII. 
Dose — 100  milligrammes. 
Date— March  7th,  1906. 

Killed— May  18th,  1906.    72  days  after  the  experiment 
Tuberculin  Test. 
May  10th,  1906.  The  temperature  rose  slightly  (0-4°  C. 
10  hours  after  inoculation. 

POST-MORTEM  EXAMINATION. 

Tongue,  Pharynx,  and  Tonsils. — Normal. 

Intestines.- — Normal.  '  ' 

Neck  Glands,  Mesenteric  and  Colic  Glands. — Normal. 

Lxings. — The  lungs  were  crepitant  throughout  and 
collapsed  normally  ;  in  one  lobe  there  was  a  hard  grey 
nodule,  about  2  mm.  in  diameter,  with  an  irregular  tough 


whitish  centre ;    the  nodule  was  suuated  just  under 
the  pleura  and  projected  slightly  from  the  surface  ;  with 
this  exception  the  lungs  were  normal. 
Bronchial  Glatids. — Normal. 
Heart  and  Pleura. — Normal. 

Sfleen,  Liver,  Portal  Gland  and  Kidneys. — NormaJ. 
Superficial  Lymphatic  Glands. — Normal. 

Microscopical  Examination. 
A  smear  preparation  from  the  lung   nodule  showed 
one  tubercle  bacillus. 

A  culture  of  the  tubercle  bacillus  was  isolated  from  the 
lung  nodule. 


DOG  104. 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  IV 
Dose — 33  •  3  miliegrammes. 
Date— March  7th,  1906. 

Killed— June  1st,  1906.    86  days  after  the  experiment  began. 
Tuberculin  Test. 
May  10th,  1906.  Negative. 


POST-MORTEM  EXAMINATION. 

Tongue,  Tonsils,  and  Pharynx. — Normal. 
Intestines. — Normal. 


All  the  glands  in  the  neck,  the  mesenteric,  ileo -colic  and 
colic  glands  were  normal. 

Lungs. — Each  caudal  lobe  contained  a  shotty  semi- 
transparent  tubercle,  the  size  of  a  millet-seed. 
Bronchial  Glands,  Heart  and  Pleura. — Normal. 
Spleen,  Liver,  Portal  Gland  and  Kidneys. — Normal. 
All  other  Lymphatic  Glands  were  normal. 


DOG  106. 

Fed  with  Culture  from  the  original  material  of  Virus  B.  V.  through  Guinea-pig  711 
Dose — 10  milligrammes. 
Date— March  8th,  1906. 

Killed — June  6th,  1906.    90  days  after  the  experiment  began. 
Tuhercidin  Test. 
May  10th,  1906.  Negative. 

POST- MORTEM  EXAMINATION. 
Tongue,  Tonsils  ayid,  Pharynx. — Normal. 
Intestines.  — Normal. 

Submaxillary,  Pharyngeal  and  Cervical  Glands. —  Normal. 

Mesenteric  Glands. — One  showed  in  the  cortex  just 
under  the  capsule  a  pin-head  sized  yellow  focus  ;  other 
mesenteric  glands  were  normal.  _  j 

Ileo-Colic  and  Colic  Glands. — Normal. 


Lungs. — The  lungs  contained  about  haif  a  dozen  widely 
distributed  jDin-head  sized  hard  grey  tubercles,  two  of 
which  were  slightly  opaque  in  the  centre. 

Bronchial  Glands,  Heart  and  Pleura. — Normal. 

Spleen,  Liver  and  Portal  Gland. — Normal. 

The  Left  Kidney  showed  on  the  surface  a  minute 
whitish  speck. 

The  Right  Kidney  was  normal. 

Lumbar,  Iliac,  and  all  Peripheral  Lymphatic  Glands 
were  normal. 


CAT  86  (Adult). 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  XXVI. 
Date— June  5th,  1906. 


Dose — 10  milligrammes. 

Initial  Weight— 1,750  grammes.    Final  weight  1,830 
Killed— August  15th,  190G,  71  days  later. 
POST-MORTEM  EXAMINATION. 

Tongue,  Tonsils  and  Pharynx. — Normal. 

Submaxillary,  Pharyngeal  and  Cervical  Glands.— NovnvAL 

Intestines. — Normal  throughout. 

Gastric  Glands. — Normal. 

Mesenteric  Glarids. — Normal  iii  size  ;  one  at  the  an- 
terior end  showed  two  or  three  minute  indefinite  whitish 
points  ;  the  rest  were  perfectly  normal. 

Ileo-colic  and  Colic  Glands. — Normal. 

Siiecn. — Normal. 


grammes. 

Liver. — Normal. 
Portal  Gland. — Normal. 
Kidneys. — Normal. 
Suprarenal  Bodies. — Normal. 

Lungs.— hi  the  right  cephahc  lobe  i^xiere  was  a  grey 
translucent  tubercle,  1  mm.  m  diameter;  in  the  right 
middle  lobe  just  under  the  pleura  was  a  minute  grey 
tubercle  about  0-5  mm.  in  diameter;  in  the  right  caudal 
lobe  under  the  pleura  there  were  about  half  a  dozen  grey 
tubercles  slightly  opaque  in  the  centre,  the  largest  the  size 
of  a  millet  seed. 
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In  the  left  cephalic  lobe  there  was  a  hard  grey  millet 
seed  sized  tubercle  ;  the  left  caudal  lobe  contained  two 
firm  grey  nodules,  the  largest  the  size  of  a  pea,  not  de- 
finitely circumscribed  ;  on  section  they  showed  a  faint 
yellowish  mottlmg ;  there  were  besides  three  or  four 
small  grey  tubercles  with  slightly  opaque  centres. 

Bronchial  Glands. — Normal  in  size  and  appearance. 


Pleura  and  Heart. — Normal. 

Axillary,  Inguimil  and  Iliac  Glands. — Normal. 

Microscopical    Examination    {Smear  Preparations). 

Mesenteric  Gland. — No  tubercle  bacilli. 

Lung  (small  tubercle). — Tubercle  bacilli. 

Lun^  (nodule). — No  tubercle  bacilli. 


CAT  88  (Adult). 

Fed  with  Culture  derived  from  the  original  material  of  Virus  B.  XXVI. 
Date— June  5th,  190G. 
Dose — 10  milligrammes. 

Initial  Weight — 2,500  grammes.    Final  Weight,  1,950  grammes. 
Killed— August  17th,  1906,  73  days  after. 


POST-MORTEM  EXAMINATION. 

Tongue  and  Pharynx. — Normal. 

Tonsils. — The  right  tonsil  appeared  slightly  enlarged 
and  showed  on  section  a  whitish  caseous  focus.  The  left 
tonsil  contained  a  minute  white  point. 

The  Eight  Rdro-Pharyngeal  Gland  was  slightly  enlarged 
and  indurated,  and  showed  on  section  a  small  irregular 
firm  yellow  caseous  mass  and  a  few  caseous  foci. 

The  Left  Pharyngeal  Gland  showed  in  the  cortex  a 
number  of  irregular  yellowish  white  caseous  foci,  the 
largest  about  1"5  mm.  in  diameter. 

The  Left  Submaxillary  Gland  contained  a  caseous  mass, 
1  cm.  in  diameter,  beginning  to  break  down  in  the  centre. 

The  Bight  Submaxillary  Gland  was  normal. 

Cervical  Glands. — Normal. 

Intestines. — Normal  throughout. 

Gastric  Glands. — Normal. 

Mesenteric  Glands. — The  mesenteric  glands  were  a 
httle  enlarged  and  felt  firmer  than  normal.  On  section 
the  majority  showed  arranged  around  the  cortices  ir- 
regular firm  yellowish  white  patches  of  caseation  of 
various  sizes  ;  in  one  of  the  anterior  glands  these  were 
almost  continuous  round  the  cortex  ;  the  caseous  areas 
were  separated  from  the  capsule  by  a  narrow  line  of 
normal  looking  gland  tissue. 

The  Ileo-colic  Glands  contained  a  few  yellow  caseous 
tubercles  up  to  about  1  •  5  mm.  in  diameter. 


[   Cclic  Glands. — Normal. 

Omentum  and  Peritoneum, — Normai. 

The  Spleen  contained  one  pea-sized  nodule  which 
projected  prominently  from  the  surface ;  on  section 
it  was  composed  of  yellow  friable  caseous  substance 
surrounded  by  a  narrow  zone  of  grey  translucent  tissue. 

The  Liver  showed  on  the  surface  under  the  capsule  an 
opaque  yellow  speck  ;  otherwise  normal. 

The  Portal  Gland  contained  a  minute  caseous  focus. 

Kidneys  and  Suprarenal  Bodies. — Normal. 

Lungs. — The  lungs  did  not  collapse  well  and  were 
somewhat  congested  and  felt  firmer  than  normal.  They 
showed  on  the  surface  very  numerous  slightly  raised  grey 
tubercles,  the  largest  the  size  of  a  millet  seed,  the  major- 
ity of  which  were  yellow  and  caseous  in  the  centre;  on 
section  similar  tubercles  were  evenly  distributed  through- 
out the  parenchyma.  The  cephalic  lobes,  the  left 
particularly,  were  diffusely  consolidated. 

The  Bronchial  Glands  were  larger  and  firmer  than 
normal ;  each  contained  one  or  two  caseou  s  foci. 
Heart  and  Pleura. — Normal. 
Lumbar,  Iliac  and  Inguinal  Glands. — Normal. 

Microscopical  Examination  {Smear  Preparations). 
Right  Tonsil. — Six  tubercle  bacilli. 
Left  Tonsil. — Two  tubercle  bacilli. 
Liver. — ^No  tubercle  bacilli. 


RABBIT  53. 

Fed  on  June  8th,  1904,  with  0.5  milHgramme  of  culture  derived  from  Guinea-pig  14  (Virus  B.  I.).   The  culture 

used  was  19  days  old,  20th  generation. 

Initial  Weight^2,380  grammes. 
Final  Weight— 2,650  grammes. 
Gain  in  Weight— 270  grammes. 
Killed— July  9th,  1904.    31  days  after. 


POST-MORTEM  EXAMINATION. 
Sm/jll  Intestine. — Normal. 

Vermiform,    Appendix. — Showed    in    the  lymphoid 
tissue  under  the  serosa  two  opaque  yellowish  white  foci. 
Caecum  and  Colon — Normal. 

Submaxillary,  Cervical,  Mesenteric  and  Colic  Glands. — 
Normal. 

Lungs. — The  left  cephalic  lobe  contained  two  mustard 
seed  sized  grey  tubercles  slightly  opaque  in  the  centre. 


Left  Bronchial  Gland. — Was  larger  and  firmer  than 
normal,  but  showed  no  opaque  foci. 

Liver,  Spleen,  Kidneys  and  Suprarenal  Bodies. — Were 
free  from  visible  tuberculous  lesions. 

Peritoneum,  Pleura  and  Heart. — Normal. 

Microscopical  Examination.    {Smear  Preparations.) 

Tubercle  bacilli  foimd  in  the  appendix  ;  none  in  the  lung 
and  left  bronchial  gland. 
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RABBIT  54. 

Fed  on  June  8tli,  1904  with  5-0  milligramin33  of  culture  obtained  from  Guinea-pig  14  (Virus  B.  I.),  The  culture 
vised  was  19  days  old,  20th  generation. 

Initial  Weight — 2,110  grammes. 
Final  Weight— 2,200  grammes. 
Gain  in  Weight — 90  grammes. 
Killed  - July  19th,  ir04.    31  days  later. 


POST-MORTEM  EXAIMINATION. 
Right  Submaxillary  Gland. — Was  slightly  enlarged  and 
showed  in  the  cortex  two  soft  whitish  miliary  tubercles ; 
the  left  submaxillary  gland  contained  a  minute  caseous 
focus. 

Lejt  Cervical  Gland. — Contained  a  soft  caseous  nodule, 
2  mm.  in  diameter ;  the  right  several  minute  caseous 
foci. 

Intestines,  Large  and  Small. — Normal. 
Vermiform  Appendix. — Showed  in  the  lymphoid  tissue 
of  its  terminal  half  about  half  a  dozen  soft  whitish  foci. 


Mesenteric,  Colic  and  Portal  Glands. — Normal. 
Spleen,  Kidneys  and  Suprarenal  Bodies. — Normal. 

Liver. — Showed  under  the  capsule  two  opaque  yellow 
tubercles,  the  size  of  mustard  seeds. 

Lungs. — In  the  depth  of  the  right  cephalic  lobe  near 
the  bronchus  there  were  two  hard  nodules,  each  about 
2  mm.  in  diameter,  with  caseous  centres  and  grey  margins. 

Thoracic  Glands,  Pleura  and  Peritoneum. — Normal. 

Microscopical  Exami^'M.tion. 
No  tubercle  bacilli  were  found  in  any  of  the  lesions. 


GUINEA  PIG  1044. 


Fed  on  June  8th,  1904,  with  0'.5  milligramme  of  culture  obtained  from  Guinea-pig  14  (Virus  B.  I.), 
was  the  20th  generation,  19  days  old. 

Initial  Weight— 300  grammes. 

Final  Weight — 420  grammes. 

Gain  in  Weight— 120  grammes. 

Killed— July  19th,  1904.    31  days  later. 


The  culture 


POST-MORTEM  EXAMINATION. 
Intestines   and    Mesenteric   and   Ileo-Colic    Glands. — 
Normal. 

Submental  Glands.— Bot\  were  enlarged  and  indurated, 
and  each  showed  on  section  a  firm  caseous  nodule,  5  mm. 
in  diameter. 

Left    Cervical    Gland.— W&s    slightly    enlarged  and 
indurated  and  contained  one  caseous  focus. 
Peritoneum. — Normal. 
Spleen. — Normal. 


Liver. — Showed  under  the  capsule   a   few  doubtful 
yellowish  white  specks. 
Portal,  Coeliac,  Lumbar  and  Iliac  Glands. — Normal. 
Kidneys  and  Suprarenal  Bodies. — Normal. 
Heart. — Normal. 

Lungs  and  Thoracic  Glands. — Normal. 


Microscopical  Examination. 

Tubercle  bacilli  in  submental  gland ; 
bacilli  in  cervical  gland  or  spleen. 


no  tubercle 


GUINEA-PIG  1045- 

Fed  on  June  8th,  1904,  with  5  milligrammes  of  culture  obtained  from  Guinea-pig  14  (Virus  B.  J.).  The  culture 
used  was  19  days  old,  20th  generation. 

Initial  Weight— 360  grammes. 

Final  Weight — 400  grammes. 

Gain  in  Weight — 40  grammes. 

Killed— July  19th,  1904,  31  d&ys  later. 


POST-MORTEM  EXAMINATION. 

Intestines. — Two  Peyer's  patches  in  the  ileum  showed 
minute  yellow  foci.    Otherwise  the  mtestines  were  normal. 

Submental  and  Eight  Submaxillary  Glands. — Were 
nmch  enlarged,  caseous  and  softened.  The  left  cervical 
gland  contained  a  caseous  softened  nodule  5  mm.  in 
diameter. 

Mesenteric  Glands.— -Three  wevc  enlarged,  indurated  and 
partly  caseous. 

Ileo-colic  Gland. — One  \\as  slightly  enlarged  and  showed 
on  section  a  caseating  nodule  4  mm.  in  diameter. 


Colic  Gland. — Om  containecl  a  minute  point 
Spleen. — Showed  four  or    five    shot-sized  caseating 
tubercles. 

Liver,  Kidneys  and  Suprarenal  Bodies. — Normal. 

There  was  a  small  caseous  tubercle  in  the  portal  gland. 

Lungs. — Contained  a  moderate  number  of  grey 
miliary  tubercles  ;  the  bronchial  glands  were  apparently 
normal. 

Microscopical  Exa  m  ination. 

Tubercle  bacilli  in  ileum,  mesenteric  gland  and  lung  ; 
no  tubercle  bacilli  in  the  spleen  or  a  submaxillary  gland. 
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ABSTKACTS  OF  POST-MORTEM  NOTES  OF  GUINEA-PIGS  FED  WITH  THE 
TUBERCULOUS  MILK  OF  COW  44  (&e  Table  I  A). 


Number 
of 

Guinea- 
Pig. 

Duration  of 
Feeding. 

Duration 
of  Life. 

Result. 

*740 

6  days 

26  days. 
(Killed) 

In  the  small  intestine  there  were  three  caseous  nodules  in  Peyer  s  patches,  each 
about  5  mni.  in  diameter  ;  no  ulceration.  Three  mesenteric  glands  in  the  arterior 
part  of  the  mesentery  were  indurated  and  showed  yellow  foci. 

Other  glands  and  all  organs  appeared  normal. 

Microscopical  :  No  T.B.  found  in  intestine  or  mesenteiic  gland. 

*741 

6  days 

26  days 
(Killed) 

Small  intestine.  Under  the  mucous  membrane  of  the  ileum  there  were  three 
minute  greyish-white  foci  and  a  caseous  nodule  in  a  Peyer's  patch.  Three 
mesenteric  glands  showed  minute  yellow  foci. 

Two  submental  glands  were  enlarged  and  indurated  ;  one  contained  a  softened 
caseous  nodule  5  mm.  in  diameter  ;  the  other  and  a  left  submaxillary  gland 
showed  small  opaque  foci.    Other  glands  and  all  organs  normal. 

Microscopical:  T.B.  in  intestine.    None  in  mesenteric  gland. 

*742 

6  days 

26  days 
(Killed) 

About  the  middle  of  the  intestine  a  Peyer's  patch  contained  a  caseous  Eodule2mm. 
in  diameter. 

One  mesenteric  gland  contained  a  hard  translucent  nodule  which  was  not  caseous. 
Two  colic  glands  contained  nodules  just  beginning  to  caseate.    No  tuberculosis  else- 
where. 

Microscopical  :  Numerous  T.B.  in  intestinal  nodule,  a  few  in  a  colic  gland. 

*743 

6  days 

26  days 
(Killed) 

There  were  four  caseous  nodules  m  Peyer  s  patches  at  irregular  intervals  along: 

small  intestine,  first  4"  from  pylorus. 
The  gland  lying  near  the  second  part  of  the  duodenum  was  indurated  and  showed 

a  caseating  nodule. 
One  mesenteric  and  one  colic  gland  showed  early  foci  of  caseation. 
Microscopical  :  Numerous  T.B.  in  intestinal  nodule. 

727 

11  days 

11  days 
(Died) 

728 

11  days 

(11  days) 
(Died) 

j"  No  macroscopical  evidence  of  tuberculosis. 

*729 

1 1  days 

40  days 
(Killed) 

One  of  th3  Peyer's  patches  in  the  ileum  (18"  from  the  ileo-crecal  valve)  contained 
a  small  firm'  caseous  nodule.  Two  mesenteric  glands  showed  caseous  and  softened 
nodules  ;  the  ileo-colic  glands  (6  in  number)  were  enlarged,  indurated  and  case- 
Qfinrr  TliA  livaf  ahowpfl  niinibpr  of  cfrevi^h-white  foci  and  two  or  three 
irregular  nodules.    There  was  a  yellow  focus  in  the  portal  gland. 

The  spleen  showed  about  10  small  greyish-white  tubercles.  Other  organs  and  gland& 
were  normal. 

Microscopical  :  T.B.  in  an  ileo-colic  gland  and  in  the  spleen. 

730 

11  days 

40  days 
(Killed) 

The  ileum  showed  a  firm  caseous  nodule,  5  mm.  in  diameter,  13"  from  the  ileo-ccecal 
valve. 

Two  ileo-colic  glands  were  enlarged,  indurated  and  caseating. 

The  left  submaxillary  gland  was  practically  entirely  caseous.    Other  lymphatic 
glands  and  all  organs  were  normal. 
Microscopical:  T.B.  after  prolonged  search  found  in  a  mesenteric  gland;  none 
in  intestinal  nodule  or  submaxillary  gland. 

*  All  the  Guinea-pigs  marked  with  an  asterisk  were  accidentally  killed. 
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ABSTEACTS   OF   POST-MORTEM   NOTES   OF   GUIXEA-PIGS   FED   WITH  THE 
TUBERCULOUS   MILK   OF   COW   64  (,S'ee  Table  I  A.) 


Number 
of 

Guinea- 
Pig. 

Duration 

of 

Feeding. 

Duration 
of 

Life. 

Result. 

814 

Fed  once  with 
0"25  cc.  milk 
=  about 
250,000  T.B. 

114  days 
(Killed) 

No  tuberculosis. 

S15 

Ditto 

18  days 
(Died) 

Small  intestine  normal  except  for  one  Peyer's  patch  near  the  pylorus  which  con- 
tained an  opaque  yellow  point. 

There  was  a  yellowish  area,  |-in.  in  diameter,  in  the  ccecum,  which  when  cut  into 
showed  soft  easeo-pus  ;  two  lymphoid  patches  showed  minute  opaque  foci. 

Mesenteiic  glands  enlarged  ;  one  contained  numerous  caseous  foci.  The  ileo-colie 
glands  showed  caseous  softened  foci  and  firm  caseous  areas. 

Spleen,  twice  the  normal,  filled  with  mustard-seed-sized,  greyish-white  tubercles. 

Liver  beset  with  greyish-white  irregular  foci,  largest  diameter  of  a  shot.  Portal 
gland  large  :  no  opaque  foci  seen.    Other  organs  and  glands  normal. 

MicKOSCOPiCAL  : — No  T.B.  in  mesenteric  gland  or  cojcum.  T.B.  (not  numerous)  in 
spleen. 

ABSTRACTS 

OF   POST-MORTEM   NOTES   OF   GUINEA-PIGS   FED   WITH  THE 

TUBERCULOUS   MILK   OF   COW   172   (.See  Table  IV.  A). 

Number 
of 

Guinea- 
Pig. 

Duration 
of 

Feeding. 

Duration 
of 
Life. 

Result. 

],021 

From  May  31, 
1904,  to  July 
22,  1904 
(52  days) 
(every  third  day 
fii'  tlie  first  fort- 
nii;lit  and  every 
day  for  the  rest 
of  the  period) 

52  days 
(Killed) 

In  left  caudal  lobe  under  the  pleura  there  were  little  groups  (4  to  6)  of  translucent 
tubercles,  the  largest  the  size  of  rape-seeds.  Bronchial  glands  normal.  Liver 
showed  a  few  minute  yellowish  points.    Other  organs  and  glands  normal. 

MiCKOSCOl'iCAL  : — T.B.  numerous  in  liver. 

1,024 

ditto 

52  days 
(Killed) 

Intestines  and  mesenteric  glands  normal.    The  liver  showed  on  the  surface  a  few 
minute  yellow  points.     Spleen,  lungs  and  kidneys  normal.     Left  bronchial 
gland  large,  firm,  and  on  section  almost  entirely  destroyed  by  caseation.  Right 
bronchial  gland  contained  a  caseating  nodule  3  mm.  in  iliameter.    Other  glands 
normal. 

MlCKOSCOnCAL  : — Numerous  T.B.  in  the  bronchial  glands  ;  two  seen  in  a  focus 
from  the  liver. 

i,022 

ditto 

79  days 
(Killed) 

12"  from  the  pylorus  there  was  a  disc-like  thickening  of  the  wall  of  the 
intestine,  1  cm.  in  diameter  ;  on  the  internal  surface  it  projected  above  the 
mucous  membrane  and  showed  at  one  margin  a  small  circular  punclied-out  ulcer  ; 
on  section  the  nodule  was  caseous  in  the  centre  and  beginning  to  soften.  The 
rest  of  the  intestines  were  normal. 

Mesenteric  glands  :  one  2  x  1  "2  x  1  '2  cm.  very  indurated,  and,  except  for  a  small  patoh 
of  translucent  tissue,  ea=eous  throughout  ;  other  mesenteric,  the  ileo-colic  and  the 
colic  glands  were  normal.  The  liver  showed  3  or  4  grey  translucent  nodules 
about  2  mm.  in  diameter.  Spleen,  slightly  enlarged,  contained  six  ii  regular 
caseating  nodules  2  to  6  or  7  nim.  in  diameter.  The  portal  and  right  bronchial 
glands  were  enlarged  and  indurated  and  showed  firm  caseous  patches  ;  the  left 
bronchial  contained  a  caseous  focus,  the  coeliac  a  caseous  nodule. 

In  the  right  caudal  lobe  there  were  2  or  3  pin-head  sized  translucent  tubercles. 

Other  organs  and  glands  were  normal. 

Microscopical: — T.B.  in  intestine,  mesenteric  gland,  spleen  and  right  bronchial 
gland  ;  none  in  the  livei'. 

77. 

4  S  2 
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LIST  OF  FOUK  WHITE  EATS  FED  WITH  TUBERCULOUS  MILK  AND  TEN  FED 

WITH  TUBERCULOUS  TISSUES. 


Number 
of  rat. 

Material  used  for 
feeding. 

Duration 

of 
feeding. 

Duration  of 
life. 

10 

Milk  of  Cow  44  - 

20  days  - 

Died,  138  days 

11 

Milk  of  Cow  44- 

20  days  - 

Killed,  140  days 

12 

Milk  of  Co^y  44 

20  days  - 

Killed,  140  days 

13 

Milk  of  Cow  44  - 

20  days  - 

Killed,  140  days 

/ 

15 

The  tuberculous  or- 
gans of  fi  f  t  e  e  n  < 
guinea-pigs. 

Died,  151  days 

16 

Killed,  198  days 

17 

Killed,  198  days 

18 

12  days  - 

Died,   26  days 

19 

12  days  - 

Killed,  139  days 

20 

12  days  - 

Killed,  139  days 

21 

Tlie  tuberculous  or- 
gans  of  fifteens 
guinea-pigs. 

12  days  - 

Killed,  167  days 

22 

12  days 

Died,  192  days 

23 

12  days 

\ 

Died,  241  days 

Result. 


No  sign  of  tuberculosis.  Right  lung  consolidated  ;  con- 
tained 6  to  8  yellow  nodules  with  thin  walls  and 
greenish-yellow  purulent  contents.  No  tubercle  bacilli 
found  in  the  pus. 

All  organs  and  glands  were  perfectly  normal  in  ap- 
pearance. 

Microscopical  :  T.  B.  were  found  in  an  ileo  colic  gland  ; 
none  in  a  mid-niesenteric  gland  and  none  in  a  Feyer'a 
patch. 

Organs  and  glands  normal  to  the  naked  eye. 

Microsco^ncal : 

Mesenteric  glands  (2  smears). — No  T.B. 
Ileo-colic  gland  and  spleen. — No  T.B. 
Cteliac  gland. — T.B.  in  small  numliers. 

All  organs  and  glands  were  perfectly  normal  in  ap- 
pearance. 

Microscopical : 

Lymphatic  follicle  in  large  intestine.  Nc  T.B. 
Mesenteric  gland.  — Moderately  numerous  T.  B. 
Ccelia-i  gland.— No  T.B. 

Intestines  normal.  Mesenteric  glands  not  enlarged. 
Liver,  spleen,  and  kidneys  normal.  Lungs:  Posterior 
part  of  the  left  caudal  lobe  consolidated.  All  the 
lobes  of  the  right  lung  were  collapsed  and  consoli- 
dated ;  they  contained  numerous  thin-walled  cavities 
filled  with  yellow  pus.  One  of  these  cavities  was 
loculated  and  almost  completely  replaced  the  tissue 
of  the  right  caudal  lobe. 

Microscopical:  A  few  T.B.  in  the  mesenteric  gland; 
none  in  the  pus  from  the  lung. 

No  tuberculous  lesions  in  the  mesenteric  glands  or  in 
any  of  the  organs.  The  right  lung  was  collapsed,  all 
functional  tissue  being  replaced  by  thin-walled  cysts, 
some  the  size  of  a  large  pea,  filled  with  thick  greenish- 
yellow  pus  The  lef&  lung  was  bulky  and  the  heart 
displaced  to  tlie  right  side. 

Microscopical:  Fairly  numerous  T.B.  were  found  in  a 
smear  made  from  a  mesenteric  gland. 

Body  very  fat  and  well  nourish ed.  Intestines  and, 
mtisenteric  glands  normal.  There  was  a  small 
whitish-yellow  nodule  in  the  liver  beneath  the  capsule.- 
The  lungs  were  partly  consolidated  and  showed  a  few 
yellow  nodules. 

Microscopical :  No  T.B.  found  in  mesenteric  gland,  liver,, 
or  lungs. 

Kight  cephalic  lobe  consolidated  ;  surface  nodular,, 
showed  on  section  small  cavities  filled  with  a  trans- 
lucent jelly-like  material. 

Other  organs  and  all  glands  normal. 

Microscopical:  No  T.B.  in  mesenteric  glands  or  lungs. 
G.P.  1058  inoculated  with  an  emulsion  made  from  the- 
mesenteric  glands  remained  healthy. 

The  lungs  were  consolidated  and  showed  numerous 
yellow  softened  nodules. 

Other  organs  and  all  glands  were  normal. 

Micio.scopical :  No  T.B.  in  a  mesenteric  gland  or  lung: 
nodule.    1  T.B  found  in  an  ileo-colic  gland. 

All  organs  and  glands  normal  to  the  naked  eye. 

Mici-oscopieal  :  T.B.  found  in  small  number  in  a  smear- 
made  from  the  me.''enteric  gland. 

Organs  and  glands  perfectly  normal  in  appearance. 

Microscopical  :  No  T.B.  in  mesenteric  gland  or  in  lung. 

Intestines  and  mesenteric  glands  normal. 

In  the  liver  substance,  beneath  the  capsule,  there  was 
a  mustard-seed-sized  yellow  focus,  which  easily  shelled 
out. 

Lungs  :  Anterior  lobes  reddish  and  consolidated,  nodular 
on  the  surface,  showed  on  section  little  cavities  filled 
with  a  translucent  mucinous  substance. 

Microscopical :  No  T.B.  in  a  mesenteric  gland,  an  ilea- 
colic  gland,  liver  or  lungs  (2  smears). 

Lungs  congested  ;  in  the  depth  of  one  lobe  there  was  a 
small  hard  nodule  filled  with  thick  yellow  purulent 
material.    Body  normal  elsewhere. 

Microscopical :  Numerous  T.B.  in  a  smear  from  a  mesen- 
teric gland. 

Right  lung  packed  with  thin-walled  cysts  the  size  of 
peas,  filled  with  thick  greenish-yellow  pus  ;  lung  en- 
larged.   Other  organs  and  all  glands  normal. 

Microscopical:  T.B.  in  mesenteric  gland  ;  none  in  ileo- 
colic gland,  spleen,  or  lung. 
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LIST  OF  WHITE  RATS  FED  WITH  TUBEPtCULOUS  MILK  ANJJ  TISSUES. 


Number  of 
Eat. 

Material  used 
for  Feeding. 

Duration  of 
Feeding. 

Duration 

of 

Experi- 
ment.* 

Kesult. 

25 

Tuljerculous 
milk   and  the 

tuberculous 
organs  of  four 
rabbits  and  12 

guinea-pigs 

Fed  for  11  days 
on  tuberculous 
milk  and  during 
33  days  on 
tulierculous 
tissues 

Killed, 
44  days 

Organs  and  glands  all  iiealthy  except  lungs,  which  showed 
consolidation  of  cephalic  lobes  ;  the  consolidated  parts 
were  red  and  contained  greyish  no(.lules  (size  of  small 
shot)  tilled  with  pale  mucinous  material. 

Microscopical  :  T. B.  found  in  mesenteric  glands  ;  none  in 
an  ileo-colic  gland  or  in  the  lungs. 

31 

do. 

do. 

Killed, 
41  days 

Organs  and  glands  all  healthy. 

Microscopical  :  Moderately  numerous  T.B.  in  a  mesenteric 
gland  ;  none  in  an  ileo-colic  gland  or  in  the  lungs. 

26 

do. 

do. 

Died, 
62  days 

Organs  and  glands  all  healthy  except  lungs,  which  were 
partly  solid  and  contained  grey  tianslucont  nodules 
softened  in  the  centre  (not  tuberculous). 

32 

do. 

do. 

Died, 
61  days 

Intestines  and  mesenteric  glands  normal.  The  liver 
contained  near  the  margin  a  dry  yellow  cheesy  body 
about  the  size  of  a  pin's  head.  The  right  lung  was 
collapsed  and  consolidated  and  packed  with  thin  walled 
cysts  filled  with  yellow  purulent  material  \  the  left 
lung  was  enlarged  and  contained  one  translucent  tubercle. 

Microscopical  ;  Mesenteric  glands^  numerous  tubercle 
bacilli  ;  liver  and  lung,  no  T.B. 

27 

do. 

do. 

Killed, 
93  days 

Organs  and  glands  perfectly  healthy. 

Microscopical  :  A  few  T.B.  found  in  smears  from  the 
mesenteric  gland«. 

33 

do. 

do. 

Killed, 
93  days 

Organs  and  glands  all  quite  healthy. 

Microscojjical  :  A  few  T.B.  were  found  in  smears  from  the 
mesenteric  glands. 

28 

do. 

do. 

Killed, 
221  days 

Intestines  and  mesenteric  glands  normal. 

An  ileo-colic  gland  was  slightly  enlarged  and  showed  an 

opaque  yellow  focus. 
Other  organs  and  glands  normal. 

Microscopical  :    Numerous  T.B.  in  a  mesenteric  gland  ; 
none  in  the  ileo-colic  gland. 

34 

do. 

do. 

Died, 
167  days 

Left  lobes  of  lung  consolidated,  dark  red  in  colour,  con- 
tained small  cavities  filled  with  niucoiil  material  ; 
bronchi  contained  yellow  niuco-pus. 

Other  organs  and  all  glands  normal. 

Microscopical  :  Smears  from  lungs  and  mesenteric  gland 
showed  no  T.B. 

29 

do. 

do. 

Killed, 
^ii^  Uctys 

Cephalic  lobes  of  lungs  consolidated  and  studded  with 
little  grey  tubercles,  which  projected  on  the  surface  ;  in 
the  caudal  lobe  there  was  a  larger  grey  nodule. 

Other  organs  and  all  glands  normal  to  the  naked  eye. 

Micro.scopical  :  Smears,  8  T.B.  in  a  mesenteric  gland  and 
3  in  an  ileo-colic  gland. 

Paraffin  sections.  The  mesenteric  gland  showed  a  small 
area  of  necrosis  with  an  amorphorus  granular  appear- 
ance ;  in  each  of  these  areas  there  were  fairly  nmiierous 
tubercle  bacilli. 

35 

do. 

do. 

Killed, 
221  days 

All  organs  and  glands  normal. 

Microscopical :  Smear  preparations  ;  mesenteric  gland,  no 
T.B.  ;  ileo-colic  gland  (?j  1  T.B. 

30 

do. 

do. 

Killed, 

257  cltiys 

The  mesenteric  glands  were  normal  in  size  ;  close 
inspection  revealed  some  extremely  minute  greyish- 
white  specks  in  the  cortex  ;  a  few  similar  specks  were 
seen  in  an  ileo-colic  gland. 

Other  glands  and  all  organs  were  normal. 

Microscopical :  T.  B.  in  smear  from  mesenteric  gland  ; 
none  in  ileo  colic  gland. 

Parallin  sections  of  the  ileo-colic  gland  revealed  no  foci  of 
necrosis,  and  no  tubercle  bacilli  were  found,  in  fact  the 
gland  appeared  perfect!}'  normal. 

36 

do. 

do. 

Killed, 
276  days 

Intestines  and  mesenteric  glamls  normal.  An  ileo  colic 
sland  showed  one  or  two  minute  spots.  Spleen  and 
liver  normal. 

Anterior  lobes  of  lungs  consolidated. 

Microscopical  :  T.B.  fairly   numerous   in  a  mesenteric 
gland  ;  scanty  in  an  ileo  colic  gland  ;   none  seen  in 
the  lung. 

*  Calculated  from  the  day  the  feeding  began. 
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ABSTRACTS   OF   THE   POST-MOETEM   NOTES   OF   TEN  HEDGEHOGS. 


HEDGEHOG  2. 

Fed  with  tuberculous  milk  of  Cow  172  from  July  10th  until  June  23rd,  1901. 
Duration  of  Feeding— 43  days. 

Killed— June  23rd,  1904.    [43  days  after  the  experiment  begam] 

POST-MORTEM  EXAMINATION.  Microscopical. 
^  Organs  and  glands  all  healthy,  except  the  lung,  one  lobe        No  T.B.  in  lung,  submaxillary  gland,  cervical  gland  or 
of  which  showed  a  small  patch  of  collapse.  spleen. 


HEDGEHOG  4. 

Fed  with  tuberculous  milk  of  Cow  172  from  June  10th  until  July  23rd,  1904. 
Duration  of  Feeding— 43  days. 

Died— October  IGth,  1904,  128  days  from  the  beginning  of  the  experiment. 


POST-MORTEM  EXAMINATION. 

Tonsils  and  pharjmx  normal.  The  left  cervical  gland 
was  much  enlarged  and  was  yellow  caseous  and  softened 
practically  throughout.  The  right  cervical  gland  showed 
a  few  caseous  fo^i.  The  left  pharyngeal  gland  contained 
a  group  of  small  caseous  tubercles  ,  the  right  was  normal. 
Submaxillary  glands  normal.  Liver  pale,  showed  several 
fatty-looking  patches.    Kidnej^s  enlarged  and  congested. 


capsules  stripped  readily;  a  smear  made  from  the  kidney 
tissue  showed  numerous  polynucle  ir  leucocytes.  Intestines 
and  mesenteric  glands  normal.  Lungs,  splesn,  and 
suprarenal  bodies  normal.  t-i 

Microscopical. 

Moderately  numerous  T.B.  in  left  cervical  gland ;  none 
in  a  mesenteric  gland,  spleen,  kidney  or  liver. 


HEDGEHOG  10. 

Fed  once  on  July  27th,  1904,  with  tuberculous  milk  of  Cow  164. 
Amount  of  Milk— 28  3  c.c 
Number  of  Tubercle  Bacilli— 1,000,000. 
Died— August  22nd,  1904. 
Duration  of  Experiment— 26  days. 

POST-MORTEM  EXAMINATION. 

Intestines,  cervical  and  mesenteric  glands  nDimal. 
Liver,  spleen,  kidneys  and  suprarenal  bodies  normal. 
Lungs ;  right  cephaUc  lobe  firm  red  and  consolidated ;  in 
the  right  anterior  and  middle  lobe^  there  were  small  patches 
of  consolidation ;  both  posterior  lobes  showed  numerous 
dark  grey  bodies  about  the  size  of  rape  seeds;  they 


could  be  distinctly  felt  between  the  finger  and  thumb. 
Bronchial  glands  normal. 

Microscopical. 

Mesenteric  gland  No  T.  B. 
Lung  tubercle  No  T.  B. 

Solid  patch  in  lung    No  T.  B. 


HEDGEHOG  12. 

Fed  once  on  July  27th,  1904,  with  tuberculous  milk  of  Cow  164. 

Amount  of  Milk— 28  3  c.c. 

2f  umber  of  Tubercle  Bacilli -1,000,000. 

Died— October  7th,  1904. 

Duration  of  Experiment— 72  days. 

POST-MORTEM  EXAMINATION.  Microscopical. 

Intestines  and  mesenteric  glands  normal.    In  ea:'h        Two  smears  from  the  lung  tubercles  showed  no  tubercle 
posterior  lobe  of  the  lung  there  were  several  minute  dark  bacilli, 
grey  spherical  bodies.    (See  Hedgehog  10.)    Other  organs 
normal. 


HEDGEHOG  14. 

Fed  once  on  August  3rd,  1904  with  an  emulsion  (mixed  with  milk)  made  from  the  tuberculous  organs  of  G.P.  1041 
(inoculated  with  milk  of  Cow  172). 

Died— September  27th,  1904.    55  days  after. 


POST-MORTEM  EXAMINATION. 
Tonsils  normal.  Left  cervical  gland  slightly  enlarged, 
contained  a  caseous  focus  about  2  mm.  in  diameter  sur- 
rounded by  a  zone  of  firm  translucent  tissue.  Right 
cervical  gland  normal.  Left  retro-pharyngeal  gland 
enlarged  showed  on  section  a  small  soft  caseous  focus. 
In  the  right  pharyngeal  gland  there  was  a  minute  yellow 
sjoeck.  The  omentum  contained  from  1  to  10  hard  dry 
yellow  bodies,  between  2  and  3  mm.  in  length,  and  1  to 
1  5  mm.  in  thickness ;  crushed  between  ground  glass 
plates,  they  were  gritty  and  yielded  with  a  little  water  a 
chalky  white  emulsion.  Nothing  abnormal  was  seen 
elsewhere 


Microscopical. 

Smears  from  the  left  cervical  gland  and  the  left  retro- 
pharyngeal showed  very  numerous  tubercle  bacilli ;  the 
bacilli  varied  much  in  length,  some  being  very  long, 
curved  and  beaded ;  in  some  of  the  bacilli  round  deeply 
stained  bodies  were  seen,  usually  at  the  poles,  but  occa- 
sionally in  the  centre  of  the  bacillus.  Moderately 
numerous  tubercle  bacilli  were  found  in  one  of  the  small 
bodies  in  the  omentum,  and  also  in  a  mesenteric  gland 
(the  mesenteric  glands  were  normal  in  size  and  appear- 
ance) ;  a  few  T.B.  were  found  in  the  spleen. 
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HEDGEHOG  16. 

Fed  on  August  3rd,  1904,  with  an  emulsion  (mixed  witli  milk)  made  from  the  tuberculous  organs  of  G.P.  1041. 
(Inoculated  with  milk  of  Cow  172.) 

Died— October  2nd,  1904—60  days  later. 


POST-MORTEM  EXAMINATION. 

A  gland  on  the  left  side,  near  tbe  angle  of  the  jaw, 
showed  in  the  cortex  an  opaque  greykh-white  patch,  about 
2*5  mm.  in  diameter.  Other  glands  in  the  neck  were 
normaL  Stomach :  The  mucous  membrane  showed  large 
patches  of  heemorrhage,  but  no  ulceration.  Small  intestine : 
There  were  several  patches  of  haemorrhage  in  the  mucous 
membrane ;  to  many  of  these  areas  a  little  mass  of  yellow 
mucinous  material  was  adherent.    The  mesenteric  glands 


were  normal  in  size  and  appearance.  The  lungs  showed, 
scattered  throughout  the  substance,  but  chiefly  in  the 
posterior  lobes,  minute  dark-grey  bodies  (?)  tubercles. 
Spleen,  liver  and  kidneys  normal. 

Microscopical. 

Numerous  T.B.  in  the  nodule  in  the  gland  in  the  neck ; 
a  few  in  a  smear  from  the  mesenteric  glands ;  none  in  the 
spleen. 


HEDGEHOG  30. 

Fed  on  September  26th,  1905,  with  10  0  milligrammes  of  culture  derived  from  the  original  material  of  Virus  B.  XXI. 
Died— November  20th,  1905.    55  days  later. 

POST-MORTEM  EXAMINATION. 
All  the  organs  and  glands  were  perfectly  normal  to  the  naked  eye. 


HEDGEHOG  32- 

Fed  on  September  26th,  1905,  with  10*0  milligrammes  of  culture  derived  from  the  original  material  of  Virus  B.  XXI. 
Died— November  17th,  1905.    52  days  later. 


POST-MORTEM  EXAMINATION. 
Tonsils. — Normal. 

Right  Pharyngeal  Gland. — Showed  a  minute  greyish 
white  focus. 
Left  Pliaryngeal  Gland. — Normal. 
Intestines. — Normal. 

Mesenteric  Glands. — Normal  in  appearance. 


All  the  organs  and  all  the^lymphatic  glands  (not  men- 
tioned above)  were  normal. 

Microscopical  Examination.   {Smear Preparaticns.) 
Pharyngeal  Oland. — Several  tubercle  bacilli  found. 
Mesenteric  Gland. — No  tubercle  bacilli. 
Spleen. — No  tubercle  bacilh. 


HEDGEHOG  20. 

Fed  on  July  10th,  1905,  with  1  milligramme  of  culture  from  the  original  material  of  Virus  B.  IX. 
Killed — When  ill,  August  26th,  47  days  after  feeding. 


POST-MORTEM  EXAMINATION. 

All  the  organs  and  lymphatic  glands  were  normal  to 
the  naked  eye. 


Microscopical  Examination. 

Submaxillary  Gland.- — No  tubercle  baciUi. 
Cervical  Gand. — No  tubercle  bacilli. 
Mesenteric  Gland. — No  tubercle  bacilli. 


HEDGEHOG  18. 

Fed  on  June  2nd,  1905,  with  1  milligramme  of  culture  from  the  original  material  of  Virus  B.  IX. 
Killed— September  21st,  1905,  111  days  after. 

POST-MORTEM  EXAMINATION. 
Organs  and  glands  perfectly  healthy. 
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ADDITIONAL  FEEDING  EXPERIMENTS. 


These  experiments  were  carried  out  with  a  view  to 
obtaining  precise  information  as  to  the  course  of  infection 
in  animals  fed  with  bovine  tubercle  bacilli. 

The  experiments  consisted  in  feeding  animals  with 
large  doses  of  tubercle  bacilli  (cultures  and  emulsions  of 
tuberculous  tissues),  killing  them  at  short  intervals  sub- 
sequently and  inoculating  emulsions  of  different  organs 
and  glands  into  guinea-pigs.  Thirteen  dogs,  five  pigs 
and  one  monkey  were  used.  In  eleven  of  the  dogs  and 
in  the  monkey  chyle  from  the  thoracic  duct  was  collected 
at  varying  intervals  after  feeding  and  inoculated  into 
guinea-pigs.  I  am  indebted  to  Dr.  Shore,  Lecturer  in 
Physiology  in  the  University  of  Cambridge,  for  demon- 
strating to  me  the  method  of  exposing,  and  withdi'awing 
chyle  from,  the  thoracic  duct. 

The  operation  of  inserting  a  cannula  into  the  duct 
was  not  in  all  cases  attended  with  success.  Whenever 
the  attempt  failed  the  chyle  was  allowed  to  flow  into  the 
wound  from  which  it  was  pipetted.  All  the  operations 
were  formed  with  sterile  instruments  and  every  precau- 
tion taken  to  prevent  accidental  contamination,  so  that 


the  collection  of  chyle  from  the  wound  instead  of  through 
a  cannula  does  not  appear  to  possess  any  serious  objection. 

DOGS. 

In  two  of  the  experiments  on  dogs  three  guinea-pigs* 
inoculated  with  chyle  were  found  on  post-mortem  ex- 
amination to  be  tuberculous  ;  the  tuberculosis  in  these 
animals  had  originated  in  the  thorax  and  was  therefore 
not  produced  by  the  material  inoculated. 

With  these  exceptions  none  of  the  guinea-pigs  inocu- 
lated with  chyle  showed  tuberculous  lesions  on  post- 
mortem examination. 

In  every  case  guinea-pigs  were  inoculated  with 
emulsions  made  from  the  mesenteric  glands  and  in 
some  instances  emulsions  from  the  lungs,  bronchial 
glands  or  liver  were  inoculated  as  well.  None  of  the 
latter  animals  became  tuberculous.  In  six  of  the  ex- 
periments the  guinea-pigs  inoculated  from  the  mesenteric 
glands  developed  tuberculosis,  in  six  they  remained 
healthy  and  in  one  they  died  of  an  acute  infection. 

The  results  of  these  inoculations  are  given  in  tabular 
form. 


No.  of 
Dog. 

Age. 

Glands  removed  after 
feeding. 

Result  of  Inoculation  into  Guinea-pigs. 

2 

Adult 

6-r  hours 

No  tuberculosis. 

4 

5  „ 

One  guinea-pig  became  tuberculous. 

10 

Young 

24  „ 

The  guinea-pigs  died  of  an  acute  infection. 

28 

IT 

6-i  „ 

No  tuberculosis. 

32 

Adult 

Two  guinea-pigs  became  tuberculous. 

34 

Young 

^  „ 

No  tuberculosis. 

36 

)) 

Two  guinea-pigs  became  tuberculous. 

38 

)) 

24  „ 

One  guinea-pig  showed  slight  tuberculosis. 

40 

)> 

90  „ 

Two  guinea-pigs  became  tuberculous. 

42 

About  18  months 

6*  „ 

No  tuberculosis. 

44 

Adult 

4  „ 

)) 

46 

» 

3  „ 

)) 

94* 

1 

Young 

m  „ 

One  guinea-pig  became  tuberculous  ;  the  others 
died  of  an  acute  infection. 

They  show  conclusively  that  tubercle  bacilli  can  within 
a  comparatively  short  space  of  time  pass  through  intact 
intestinal  mucous  membrane  and  find  their  way  into  the 
mesenteric  glands. 

As  to  the  subsequent  coiurse  of  infection  the  experi- 
ments with  the  chyle  give  no  information. 

Their  negative  character  suggested  the  possibility 
that  tubercle  bacilli  which  had  arrived  in  the  mesenteric 
glands  during  the  period  of  digestion  of  the  experimental 
meal  might  be  arrested  and  remain  there  until  the  chyle 
of  the  next  or  subsequent  meals  carried  some  of  them 
further  onwards  and  finally  into  the  thoracic  duct.  To 
test  the  truth  of  this  hypothesis  a  series  of  three  puppies 
(see  page  699)  was  fed  with  tuberculous  material  and 
killed  at  intervals  of  three,  twenty-four  and  ninety-six 
hours  respectively,  emulsions  of  mesenteric  glands,  lung 
and  bronchial  glands  (two  cases)  being  inoculated  into 
guinea-pigs  ;  in  each  case  before  the  dog  was  killed  the 
thoracic  duct  in  the  neck  was  opened  under  an  ansesthetic 
and  chyle  collected. 

In  the  first  two  cases  the  guinea-pigs  inoculated  from 
the  mesenteric  glands  became  tuberculous,  whilst  those 
inoculated  from  the  chyle,  lung  and  bronchial  glands  (one 
case)  remained  healthy. 

In  the  third  case  the  guinea-pigs  inoculated  from  the 
mesenteric  glands  and  the  one  from  the  lung  became 
tuberculous  ;  those  inoculated  with  chyle  and  bronchial 
gland  remained  healthy. 

Another  young  dog  (No.  94,  page  701)  was  fed  with 
1  gramme  of  culture  of  tubercle  bacilli  mixed  with  milk 
and  kiUed  31  hours  afterwards. 


Chyle,  collected  during  two  and  a  half  hours  before  the 
death  of  the  dog,  and  emulsions  of  various  organs  and 
glands,  were  inoculated  into  guinea-pigs.  None  of  the 
guinea-pigs  inoculated  with  chyle  developed  tuberculosis. 

One  of  the  guinea-pigs  inoculated  with  an  emulsion 
from  an  ileo-coUc  gland  became  tuberculous  and  one  each 
of  the  two  inoculated  with  emulsions  from  the  mesenteric 
glands  and  the  lung  showed  in  10  and  18  days  respectively 
one  tubercle  in  the  omentum,  in  which  tubercle  bacilli 
were  found,  and  no  sign  of  disease  elsewhere.  The  other 
guinea-pigs  were  killed  and  showed  no  tuberculosis  or 
died  too  soon  for  tuberculosis  to  develop  {see  page  702). 

The  last  two  experiments  show  that  in  the  dog  tubercle 
bacilli  gain  access  to  the  lungs  very  soon  after  their 
absorption  from  the  alimentary  tract. 

Whether  the  dissemination  from  the  mesenteric  glands 
takes  place  along  the  lymph  stream  or  by  means  of  the 
blood  stream  has  not  been  determined 

PIGS. 

Five  pigs  were  fed  with  emulsions  of  tuberculous  organs 
rich  in  bacilU  and  killed  at  intervals  of  five  hours,  one,  two, 
four  and  eighteen  days  after  feeding  respectively. 

The  last  three  Nos.  86,  88  and  90,  were  fed  at  the  same 
time  and  with  equivalent  doses  of  emulsion  ;  the  amount 
was  rather  less  in  these  cases  than  in  the  first  two. 


*  These  guinea-pigs  belonged  lo  the  batch  of  guinea-pigs, 
of  which  several  showed  spontaneous  tuberculosis,  obtained 
from  a  dealer  in  London  and  referred  to  in  tlie  report  on  the 
second  series  of  special  feeding  experiments. 
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li'mulsions  of  the  mesenteric  giands,  liver  and  lung  of 
the  pig  killed  five  hours  after  feeding  were  inoculated 
into  guinea-pigs  and  none  developed  tuberculosis.  Of  the 
guinea-pigs  inoculated  with  various  tissue  emulsions  of 
ihe  second  pig,  killed  24  hours  after  feeding,  the  one 
inoculated  with  the  mesenteric  gland  emulsion  became 
tuberculous  ;  the  others  remained  healthy.  None  of  the 
guinea-pigs  inoculated  from  the  pigs  killed  two  and  four 
days  after  feeding  developed  tuberculosis  ;  both  guinea- 
pigs  inoculated  from  the  mesenteric  glands  of  the  latter 
(Unfortunately  died  in  a  few  days  of  an  acute  infection. 

In  Pig  90,  killed  18  days  after  feeding,  bacilli  were  found 
to  be  present  in  the  mesenteric  glands,  lung,  a  bronchial 
gland  and  the  spleen  but  not  in  the  liver  ;  the  tuberculosis 


in  the  guinea-pig  inoculated  with  the  spleen  emulsion  was 
very  slight. 

These  experiments  show  that  tubercle  bacilli  are  rapidly 
disseminated  in  the  body  of  the  pig  but  are  apparently 
absorbed  more  slowly  from  the  alimentary  tract  than 
is  the  case  with  dogs. 

MONKEY. 

The  experiment  on  the  monkey  was  vitiated  by  the 
presence  of  tuberculous  lesions  in  the  lungs  and  bronchial 
glands ;  it  is  interesting  to  record,  however,  that  none 
of  the  guinea-pigs  inoculated  with  the  chyle  or  with  the 
emulsion  of  the  mesenteric  glands  developed  tuberculosis. 


DETAILED  DESCRIPTION  OF  THE  EXPERIMENTS. 


DOG  2  (OLD). 
Ped  on  June  2,  1904.  with  22  cc.  of  an  emulsion  of 
guinea-pig  organs  containing  approximately  5.000,000,000 
tubercle  bacilli.  The  emulsion  was  mixed  with  about 
iiO  cc.  milk  and  administered  by  means  of  a  stomach  tube  ; 
no  food  had  been  given  during  the  previous  twenty-four 
hours. 

The  dog  was  anaesthetised  five  hours  after  the  ex- 
perimental feed  and  the  thoracic  duct  exposed.  An 
attempt  to  insert  a  cannula  in  the  duct  failed,  so  the  chyle 
was  allowed  to  accumulate  in  the  wound  cavity  from 
Avhich  it  was  pipetted  ;  7  cc.  were  thus  collected  ;  2  cc. 
were  inoculated  into  each  of  two  guinea-pigs,  and  2  5  cc. 


were  shaken  up  with  ether  and  centifugalised.  The  two 
guinea-pigs  were  killed  twenty-eight  days  after  inocula- 
tion and  were  found  healthy.  The  centrifugalised 
deposit  consisted  mainly  of  mononuclear  leucocytes  ;  one 
group  of  short  bacilli  in  pairs  stained  blue  was  seen,  but  no 
tubercle  bacilli. 

The  dog  was  killed  about  six  and  a  half  hours  alter 
being  fed,  and  the  mesenteric  glands  were  removed, 
emulsified,  and  used  for  the  inoculation  of  two  guinea-pigs. 

One  of  these  guinea-pigs  died  in  one  and  a  half  days 
of  an  acute  infection  ;  the  other  was  killed  twenty-eight 
days  after  inoculation  and  found  healthy. 


Microscopical  Examination. 


Centrifugalised  deposit  of  2'5  cc.  chyle  - 
Mesenteric  gland  emulsion 


No  T.B. 
No  T.B. 


Guinea-pigs  Inoculated. 

No.  1,031  (s)  - 
No.  1,032  (i)  - 

J       With  emulsion  of  mesenteric  glands,  J 
1          removed  6^  hours  after  feeding.  1 

Died  1 
Killed 

1  days 
28  days 

Acute  infection 
No  tuberculosis. 

No.  1,029  (s)  - 
No.  1,030  (i)  - 

With  2'0  cc.  chyle,  collected  53  hours  after 
feeding. 

With  2'0  cc.  chyle,  collected  6  hours  after  feed- 
ing. 

15 

ij 
11 

Healthy 

5> 

DOG  4  (adult). 

Fed  on  June  24,  1905,  after  fasting  for  twenty-four 
Siours,  with  about  125  co.  of  an  emulsion  made  from  the 
-tuberculous  organs  of  two  guinea-pigs  and  one  rabbit. 
The  emulsion  was  extremely  rich  in  tubercle  bacilli. 

The  emulsion  was  given  by  means  of  a  stomach  tube  ; 
the  dog  was  afterwards  given  a  meal  of  fat. 

Three  and  a  half  hours  after  feeding  the  dog  was  anaes- 
thetised and  the  thoracic  duct  exposed.  The  duct  in 
this  case  split  up  into  a  number  of  small  branches  before 
entering  the  vein.  A  cannula  was  inserted  and  when  about 
-3-5  cc.  of  chyle  had  been  collected  the  dog  ceased  to  breathe. 
A  further  9  cc.  of  chyle  was  caused  to  flow  by  gently 
kneading  the  abdomen. 


The  abdomen  was  then  opened  and  the  mesenteric 
glands  removed  ;  an  emulsion  was  made  and  inoculated 
into  two  guinea-pigs.  These  two  animals  were  killed 
sixty-eight  days  after  inoculation  ;  the  intraperitoneal  one 
was  healthy ;  the  subcutaneous  one  showed  general 
tuberculosis. 

The  chyle  was  collected  into  three  separate  test  tubes 
and  a  guinea-pig  inoculated  from  each  tube.  One  of  the 
guinea-pigs  died  of  tuberculosis  (spontaneous) ;  one  died 
of  some  other  infection  ;  the  third  was  healthy. 

The  fat  from  1  cc.  chyle  was  extracted  by  ether  and  the 
ethereal  extract  centrifugalised  ;  the  deposit  showed  no 
T.B. 


MicEoscopicAL  Examination. 

Contents  of  duodenum      ------  No  T.B. 

Contents  of  ileum     -------  Numerous  T.B. 

Chyle  (centrifugalised  deposit  from  1  cc.)  -      -      -  No  T.B. 
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Guinea-pigs  Inoculated. 


With  emulsion  of  mesenteric  glands     -       -  . 

With  3'5  cc.  chyle,  collected  4i  hours  after  feeding 
„    4  cc.  „       4i        ,,  „ 


No.  lOte  (s) 

No.  1077  (i) 

No.  1073 

No.  1074 

No.  1075 


Killed  68  days   j  Tuberculous 
Healthy 

Died  16  days 
Killed  68  days 
Died  56  days 


Acute  infection 
Healthy 


Spontaneous 
tuberculosis 


DOG  10  (young  terkiee  puppy).  guinea-pig.    The  emulsion  was  rich  in  tubercle  bacilli. 

Killed -July  2G,  1904,  twenty-four  hours  later. 
Fed  on  July  25,  1904,  with  six  ounces  of  an  emulsion        pji.    aU  the  organs  and  glands  in  the  body  were 
made  from  the  tuberculous  organs  of  one  rabbit  and  one     normal  to  the  naked  eve 


MiCEO.scopiCAL  Examination. 


Contents  of  duodenum  - 

1  T.B. 

Contents  of  ileum                                                              .      .  . 

1  T.B. 

Bronchial  gland    -      -      -  -  - 

No  T.B. 

Mesenteric  glands         .       -       .  .  

No  T.B. 

No  T.B. 

Guinea-pigs  Inoculated. 


With  emulsion 

of  mesenteric  glands  -       -  | 

No.  1146  (s) 

Died  in  2  days 

Of  an  acute  infection 

No.  1147  (i) 

Died  in  5  days 

Of  an  acute  infection. 

>i  )) 

„  lung  tissue    -       -       -  - 

No.  1143  (s) 

Died  in  1  day 

Of  an  acute  infection. 

>>  " 

„  liver  tissue    -      -      -  - 

No.  1142  (s) 

Died  in  2  days 

Of  an  acute  infection. 

)>  >i 

)!  1) 

„  spleen  

„  bronchial  gland 

No.  1144  (s)  j 
No.  1145  (s)  J 

Killed  107  days 

Healthy. 

BOG  28  (Puppy). 

Fed  on  September  12,  1904,  by  means  of  a  stomach 
tube,  with  140  cc.  of  an  emulsion  made  from  the  tuber- 
culous organs  of  two  rabbits  and  one  guinea-pig  ;  the 
emulsion  was  very  rich  in  tubercle  bacilli,  many  occurring 
in  clumps  ;  after  injection  the  puppy  was  given  a  feed 
of  milk  and  cream. 

Four  and  a  half  hours  after,  the  dog  was  anaesthetised 
and  a  cannula  inserted  in  the  thoracic  duct.  Chyle 
came  away  slowly,  at  the  rate  of  about  2  cc. 
every  ten  minutes ;  in  colour  it  was  rather  less  white 


than  usual  when  fat  absorption  is  in  full  progress  ;  pro- 
bably four  and  a  half  hours  after  was  too  late  to  begin 
collecting  the  chyle,  seeing  that  the  only  fatty  food  given 
was  milk. 

The  first  3  cc  collected  were  shaken  up  with  ether 
and  centrifugahsed  ;  no  tubercle  bacilli  were  seen  in  a 
smear  made  from  the  deposit. 

The  rest  of  the  chyle  was  inoculated  into  guinea-pigs. 
The  dog  was  killed  six  and  a  half  hours  after  feeding 
and  the  mesenteric  glands,  hver,  and  a  bronchial  gland 
were  removed  and  used  to  inoculate  guinea-pigs. 


Microscopical  Examination. 


Contents  of  stomach 

„        duodenum  - 
„        ileum  - 

Emulsion  of  mesenteric  glands 


Several  T.B. 

Very  numerous  T.B. 
No  T.B. 


Guinea-pigs  Inoculated. 


With  emulsion  of  mesenteric  gland  - 

No.  1226  (s) 

Died  15  days 

No  tuberculosis 

!)                  ))                                5)                        >)          "             "  " 

„     1227  (i) 

Killed  61  days 

Healthy 

„         „           liver  ----- 

„    ,1228  (1) 

Died  10  days 

Acute  infection 

„         „           bronchial  gland  - 

„     1229  (i) 

Died  10  days 

Acute  infection 
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Guinea-pigs  Inocu  -lktyj)— continued. 


With  4'0  cc.  chyle 

Collected  .5^  hours  after  feeding 

Xo.  1230  (s) 

Killed  61  days 

Healthy 

,,    2"5  cc.  ,, 

»         G       „      „  „ 

„    1231  (i) 

»      61  „ 

)> 

„    4'0  cc.  „ 
„    4"0  cc.  „ 

6i     „  „ 
»         6^     „      „  „ 

„    1232  (.s) 
„    1233  (i) 

„      61    „  1 
61    „  ) 

Spontaneou.s 
tuberculosis 

LOG  32  (Very  Aged;. 

Fed  on  October  3,  1904,  with,  an  emulsion  made  from 
the  tuberculous  organs  and  glands  of  three  guinea-pigs 
and  the  lung  of  one  rabbit. 

The  material  was  emulsified  with  milk  and  was  passed 
into  the  stomach  through  an  oesophageal  bougie. 

The  dog  was  anaesthetised  three  and  a  half  hours  later 
and  the  thoracic  duct  exposed  ;  the  duct  made  a  con- 


siderable arch  before  entering  the  vein  and  was  in  several 
places  double.  A  cannula  was  inserted  and  some  chyle 
collected.  The  flow  of  chyle  was  very  slow  and  after 
6  cc.  liad  been  collected  ceased  altogether. 

The  dog  was  then  killed  and  emulsions  were  made 
from  the  mesenteric  and  ileo-colic  glands  and  the  liver. 
All  the  organs  and  glands  appeared  perfectly  normal  to 
the  eye. 


Microscopical  Examination. 


Mesenteric  gland  emulsion 


No.  T.B. 


Guinea-pigs  Inoculatkd. 


With  emulsion  of  mesenteric  gland  - 

No. 

1293  (s) 

Killed  68  days 

General  tuberculosis. 

No. 

1294  (i) 

5'          n  11 

11  >> 

„          „       of  ileo-colic  gland  - 

No. 

1291  (i) 

11          11  11 

Healthy. 

„          „       of  liver  ----- 

No. 

1292  (i) 

11 

"With  2  cc.  chyle  collected  4^  hours  after  feeding 

No. 

1295  (i) 

11          11  '1 

11 

„  ^cc.    „           ,,      4i     „       „  „ 

No. 

129G  (s) 

11 

„  2cc.    „          „      4f  ,, 

No. 

1297  (i) 

1          11  11 

)l 

DOG  34    (Puppy  6  to  7  Weeks  Old  . 

Fed  on  November  10,  1904,  with  an  emulsion  made 
from  the  tuberculous  lungs  of  two  rabbits  ;  the  organs 
■were  emulsified  with  milk,  the  emulsion  being  intro- 
duced into  the  stomach  through  a  stomach  tube. 

The  dog  was  ana3sthetised  and  the  thoracic  duct  ex- 
posed. The  dog  at  this  point  ceased  to  breathe  and 
no  attempt  was  made  to  insert  a  cannula  ;  the  duct  was 


instead  cut  across  and  chyle  allowed  to  flow  into  the 
wound  from  which  it  was  pipetted  ;  by  gently  pressing 
on  the  abdomen,  2  cc.  were  made  to  flow  ;  this  was 
diluted  ^vith  an  equal  amount  of  saline  and  2  cc.  of  the 
dilution  inoculated  into  each  of  two  guinea-pigs. 

The  mesenteric  glands  were  removed,  emulsified  and 
inoculated  into  two  guinea-pigs  ;  an  emulsion  was  also 
made  of  the  left  caudal  lobe  of  the  lung  and  inoculated 
intraperitoneally  into  one  guinea-pig. 


Microscopical  Examination. 


Contents  of  duodenum  -       -       -  - 

A  few  T.B. 

Contents  of  ileum  ----- 

Extremely  numerous  T.B. 

Guinea-pigs  Inoculated. 

With  emulsion  of  mesenteric  glands 

No.  1342  (s) 

Killed   64  days 

Healthy. 

1)        1)                "            11    "      "  * 

No.  1343  (i) 

11       11  11 

11 

With  emulsion  of  lung     -       -       -       -  - 

No.  1344  (i) 

11       11  11 

With  1  cc.  chyle  collected  .5  hours  after  feeding 

No.  1340  (s) 

11       11  11 

11            11             11             11  11 

No.  1341  (i) 

11       11  11 

11 

DOGS  36,  38  and  40- 

A  series  of  three  pupjiies,  Nos.  3(3,  38  and  40,  from  the 
same  litter,  were  fed  on  December  15th,  1904,  at  12  noon 
each  with  40  cc.  of  an  emulsion  made  from  the  tubercu- 
lous organs  of  several  rabbits  ;  25  mg.  of  culture  of 
tubercle  bacilli  were  added  to  the  emulsion. 

The  emulsion  was  mixed  with  milk  and  was,  in  each 
<;ase.  injected  into  the  stomach  through  an  oesophageal 
bougie. 

Three  hours  after  feeding,  one  of  the  puppies.  No.  3G, 
was  anaesthetise i,  and  its  thoracic  duct  exposed  ;  the  duct 


was  severed  and  the  chyle  allowed  to  flow  into  the  wound  ; 
the  chyle  came  away  very  slowly  and  only  1  cc.  was 
collected  ;  the  first  few  drops  exuded  three  and  a  half 
hours  after  feeding. 

The  animal  was  killed  and  most  of  the  mesenteric 
glands  were  removed  and  emulsified  ;  with  this  emulsion 
two  guinea-pigs  were  inoculated.  The  whole  of  the  left 
lung  was  emulsified  and  inoculated  into  a  guinea-pig. 

The  amount  of  tuberculosis  in  G.P.'s  1384  and  1385 
was  consistent  with  the  inoculation  of  a  small  number  of 
tubercle  bacilli. 

4  T2 
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Microscopical  Examixatiox. 


Contents  of  stoinacli 

Numerous  T.B. 

„       „  duodenum 

A  few  T.B. 

,,       „  ileum  ------- 

Vei-y  numerous  T.B. 

Guinea-pigs  Inoculated. 


No. 

1384  (s) 

Killed  36  days 

Tuberculous 

With  mesenteric  gland  emulsion       -       -       .       .  -| 

No. 

1385  (i) 

)» 

With  1  cc.  chyle,  collected      hours  after  feeding 

No. 

1383  (i) 

»> 

Healthy 

With  emulsion  of  lung  ------- 

No. 

1382  (i) 

)) 

One  of  the  remaining  pups.  No.  38,  received  no  more  flowed  very  slowlj',  and  it  was  possible  to  obtain  only  two- 
food  until  the  following  day  at  9.  a.m.,  when  it  was  given  lots  each  of  slightly  less  than  1  cc.  After  the  death  of 
some  milk.  Two  hours  later  it  was  anaesthetised  and  the  dog,  the  mesenteric  glands,  right  lung  and  left  bron- 
chyle  was  collected  in  the  same  way  as  in  Dog  36.     Chyle  chial  glands  were  removed  and  emulsified. 


Microscopical  Examination. 


Contents  of  duodenum 

„  ileum  - 

Faeces      .      -  - 


No  T.  B. 

|-  T.  B.  easily  found  ;  2  and  3  in  every  4  to  6  fields. 


Guinea-pigs  Inoculated. 


With  emulsion  of  mesenteric  glands  -       -  | 

No.  1388  (s) 
No.  1389  (i) 

Killed  36  days. 
)) 

Healthy. 
Slight  Tuberculosis. 

With  about  1    cc.   chyle  collected  23  hours 
after  the  experimental  meal  and  two  hours 
after  the  last  feed  

No.  1390  (i) 

)) 

Healthy. 

With  1  cc  chyle  collected  2.3^  hours  after  the  ex- 
perimental meal  and  2^  hours  after  the  last 
feed       .      .  -  

No.  1391  (i) 

!) 

>' 

With  emulsion  of  lung  

No.  1386 

)) 

)> 

With  emulsion  of  bronchial  gland 

No.  1387 

5» 

)) 

The  third  pup,  No.  40,  was  anaesthetised  four  days  from  the  thoracic  duct  and  inoculated  into  three  guinea- 
after  the  experimental  feed,  and  two  and  a  half  hours  pigs  ;  the  dog  died  under  the  chloroform,  and  the  last  2  cc. 
after  the  last  meal.    4 '75  cc.   chyle  were  collected     were  collected  by  gently  pressing  on  the  abdomen. 


Microscopical  Examination. 


Contents  of  ileum 
,,  rectum 


No  T.  B. 

Two  doubtful  T.  B. 


Guinea-pigs  Inoculated. 


With  emulsion  of  mesenteric  glands  -       -  - 

No.  1395  (i) 

Killed  36  days 

Tuberculous. 

,,         „          ileo-colic  gland  and  piece  of 
terminal  mesenteric  ----- 

No.  1396  (i) 

•J 

With  0'75  cc.  chyle  collected  2J  hours  after  last 

No.  1392  (i) 

» 

Healthy. 

With  2  -0  cc.  chyle  collected  2|  hours  after  last 

No.  1393  (i) 

With  2'0  cc  chyle  collected  3  hours  after  last 
meal  -       -  - 

No.  1.394  (i) 

With  emulsion  of  lung      -      -      -  . 

No.  1398  (i) 

» 

Tuberculous  (slight). 

„          bronchial  gland 

No.  1397  (i) 

Healthy. 
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DOG  42  (age  about  18  si>jnths). 

Fed  on  February  1st,  1905,  through  a  stomach  tube, 
with  an  emulsion  made  from  the  tuberculous  organs  of 
one  rabbit  and  several  guinea-pigs,  mixed  with  cream. 

The  dog  was  anaesthetised  one  and  a  half  hours  after- 
wards, and  the  thoracic  duct  exposed  ;  an  attempt  to  insert 
a  cannula  failed  ;  the  chyle  was  therefore  allowed  to  flow 
into  the  wound,  from  which  it  was  immediately  pipetted  ; 


the  dog  was  kept  under  the  anc-esthetic  for  four  and  three 
quarter  hours,  during  which  time  about  60  cc.  chyle  were 
collected. 

The  chyle  was  never  very  rich  in  fat,  and  in  the  last 
hour  of  collection  was  quite  thin  and  watery  looking. 

A  series  of  8  guinea-pigs  was  inoculated  with  the  chyle 
and  two  guinea  pigs  were  inoculated  with  an  emulsion 
of  some  of  the  mesenteric  glands. 


Microscopical  Examination. 


Contents  of  duodenum 

„       „  ileum 
]\[esenteric  gland  emulsion 


Fairly  numerous  T.E. 
Very  numerous  T.B. 
No  T.B. 


Animals  Inoculated. 


With  emulsion  of  mesenteric  glands 

.       .       .  / 
i 

No. 
No. 

1423 
1424 

(s) 
(i) 

Killed 

57  days 

Healthy 

55 

Witli  4-0  cc.  chyle,  collected  2^-2^  hours 

after  feeding  - 

No. 

1415 

(i) 

I) 

55 

„    6-0  cc.  „ 

)) 

2i-3.]- 

)? 

?) 

No. 

1416 

(i) 

55 

„     8-0  cc.  „ 
„     8-0  cc.  „ 

55 

3i-3S 
3f-4i 

!) 

r 

;5 
?» 

No. 
No. 

1417 
1418 

(i^ 
(i) 

Died 
Died 

2  days 

3  days 

Volvulus  and  in- 
tussusception 
Intestine  injured 

„    B'O  cc.  „ 

51 

4i-4i 

;) 

)? 

No. 

1419 

(i) 

Killed 

57  days 

Healthy 

„     8-0  cc.  „ 

)) 

4j-5i 

5) 

!? 

No. 

1420 

(i) 

55 

,     B'O  cc.  „ 

)) 

5i-5S 

5? 

)) 

No. 

1421 

(i) 

5? 

„     8-0  cc.  „ 

)1 

r)!-6i 

?» 

51 

No. 

1422 

(i) 

Died 

3  days 

Inte>tine  injured 

DOG  94.  (Young.) 

Fed  on  January  31,  1906,  at  8  a.m.  with  1  gramme  of 
culture  of  tubercle  bacilli  derived  from  different  bovine 
viruses. 

The  culture  was  given  mixed  with  milk  which  the  dog 
drank. 

The  dog  was  not  given  any  more  food  until  the  following 
day  at  9  a.m.,  25  hours  after  the  exj^erimental  meal, 
when  it  received  a  feed  of  milk. 

Three  hours  after  the  last  feed  the  dog  was  anaesthetised  ; 
the  thoracic  duct  was  exposed  and  a  cannula  inserted  and 
tied  in.  Chyle  came  away  slowly  but  steadily  and  was 
collected  in  samples  of  2  cc.  from  12.30  p.m.  to  3  p.m. 
when  the  dog  died.  The  chyle  was  allowed  to  flow  into 
citrate  of  soda  solution  to  prevent  coagulation  and 
altogether  about  20  cc.  were  collected. 


After  the  death  of  the  dog  emulsions  were  made  from 
the  meisenteric  glands,  ileo-colic  gland,  hver,  spleen  and 
lungs ;  these  emulsions  and  the  different  samples  of 
chyle  were  inoculated  into  guinea-pigs. 

None  of  the  guinea-pigs  inoculated  with  chyle  developed 
tuberculosis.  One  of  the  guinea-pigs  inoculated  with  the 
ileo-colic  gland  emulsion  became  tuberculous  and  one 
each  of  the  two  inoculated  with  emulsions  made  from  the 
mesenteric  glands  and  the  lung  showed  in  10  and  18  days 
respectively  one  tubercle  in  the  omentum,  in  which 
tubercle  bacilli  were  found,  and  no  sign  of  disease  else- 
where ;  the  other  guinea-pigs  were  killed  and  showed 
no  tuberculosis  or  died  too  soon  for  tuberculosis  to  develop. 

Cultures  were  sown  from  the  chyle  (5  tubes)  and  from 
the  mesenteric  and  ileo-cohc  gland  emulsions  (1  tube  each): 
all  the  tubes  remained  sterile. 


Microscopical  Examination. 


Contents  of  duodenum  ------- 

„  ileum  

,,      ,,  rectum 

Mesenteric  gland  emulsion  ------ 

Centrifugalised  deposit  of  1  cc.  chyle  collected  after  the 
death  of  the  dog  by  pressure  on  the  abdomen 


No  tubercle  bacilli. 
No  tubercle  bacilli. 
Numerous  tubercle  bacilli. 
No  tubercle  bacilli. 

No  tubercle  bacilli. 


702 


GUINEA-PIGS  INOCULATED. 
All  Intraperitoneally. 


With  emulsion  of  mesenteric  glands 
ileo-colic  "land 


lung 


„         „  liver  

„  „  spleen 

With  2-0  cc.  chyle,  collected  3J-  to  3f  hours  after  the  last  meal 

„  „        3f  to  4 

»  „        4  to  A} 

»  !)        4J  to  4§ 

4|  to  45 

„  „        4f  to  5 

„  „        5  to  5} 

»  to  53 

„  „         5|  to  5f 

»  „        5  J  to  6 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


1879 
1880 
1885 
1881 
1882 
1883 
1884 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 


Died  10  da\ 
„  10 
Killed  37 
Died  18 
„  16 
Killed  37 
„  37 
„  40 
„  49 
„  49 
Died  16 
„  7 
„  16 
Killed  49 
„  49 
„  49 
49 


One  tubercle  in  omentum 
(T.B.  found). 
No  tuberculosis. 

General  tuberculosis. 

One  tubercle  in  omentum. 

Subacute  infection. 

No  tuberculosis. 

)) 

Healthy. 


No  tuberculosis. 


Healthy. 


DOG  44  (Adult).  Three  hours  later  the  dog  was  anaosthetised  and  the 

thoracic  duct  searched  for ;  it  was  not  found  until  after  the 
Fed  on  February  2nd  with  an  emulsion  made  from  the     death  of  the  dog,  and  appeared  to  follow  an  abnormal 
prescapular,  mediastinal  and  other  glands  of  Calf  228.      course  ;  the  duct  was  severed,  and  1  cc.  of  milky  -white 
The  dog  ate  the  emulsified  tissue  and  was  afterwards     chyle  was  collected,  which  was  inoculated  into  a  guinea- 
given  a  large  amount  of  cream  and  milk.  pig. 

Microscopical  Examination. 


Contents  of  duodenum 
Contents  of  ileum  - 


No.  T.B. 

Very  numerous  T.B. 


Guinea-pigs  Inocul.vted. 


With  emulsion  of  mesenteric  glands  : 

No.  1426 

No.  1427 

1    Killed  70  days 

Healthy. 

With  1  cc.  chyle  collected  4  hours  after  feeding 

No.  1425 

DOG  46  (Adult). 

Fed  on  February  21st  with  milk  containing  over  200 
milligrammes  of  culture  of  tubercle  bacilli.  The  cultures 
were  derived  from  different  viruses  and  were  the  remains 


of  culture  emulsions  made  for  the  inoculation  of  bovines 
and  rabbits. 

The  dog  was  anaesthetised  three  hours  after  being  fed, 
and  died  after  a  few  whifEs  of  chloroform  of  heart  failure. 

Emulsions  were  made  from  the  mesenteric  glands  and 
the  bronchial  gland  and  inoculated  into  guinea-pigs. 


Microscopical  Examination. 


Contents  of  duodenum 
Contents  of  ileum 


Tubercle  bacilli. 
No  tubercle  bacilli. 


Guinea-pigs  Inoculated. 


With  emulsion  of  mesenteric  glands-       -  ■ 

No.  1439 

No.  1440 

1    Killed  73  days 

Healthy. 

„        „       „  bronchial  gland  - 

No.  1441 
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PIG  50.   (Age  8  weeks.) 

Fed  on  1st  July,  1904,  by  means  of  a  stomach  tube, 
•with  about  150  cc.  of  an  emulsion  of  the  organs  of  two 
guinea-pigs  and  one  rabbit. 

The  emulsion  was  very  rich  in  tubercle  bacilli  and  was 
mixed  with  an  equal  quantity  of  milk. 

The  pig  had  foisted  for  twenty-four  hours  before  the 


experiment.  Five  hours  after  being  fed  the  pig  was 
chloroformed  and  an  attempt  was  made  to  find  the 
thoracic  duct,  which  did  not  succeed. 

The  pig  was  killed  and  emulsions  were  made  from 
the  mesenteric  glands,  lung  and  hver  ;  separate  emulsions 
were  made  from  the  anterior  and  posterior  mesenteric 
glands. 


MicRO-scopicAL  Examination. 


Contents  of  duodenum  (near  pylorus)  - 

„       „  ileum  (near  valve) 
Emulsion  of  anterior  mesenteric  glands 
„       „  posterior  mesenteric  glands 
liver  -       -       -       -  - 
„  lung  - 


1)  ?i 


Numerous  T.B. 
No  T.B. 


GuiNEA-Pir.s  Inoculated. 


With  emulsion  of  anterior  mesenteric  glands  - 

No.  1086  (i) 

Killed  61  days 

Healthy 

„         „       „  posterior  mesenteric  glands  - 

No.  1087  (i) 

n  )) 

n 

»       »  liver  

No.  1088  (i) 

„         »       »  lung 

No.  1089  (i) 

n  )? 

1 1 

PIG  72. 

Fed  on  20th  July,  lO.Ji  in  the  same  way  as  Pig  50 
with  an  emulsion  of  the  tuberculous  organs  of  rabbits  and 
guinea-pigs :  the  emulsion  was  very  rich  in  tubercle 
bacilli. 

The  animal  was  killed  twenty-four  hours  later  and 
emulsions  were  made  from  the  mesenteric  glands,  lungs, 
left  bronchial  gland,  hver  and  spleen. 

Post-mortem. — All  the  organs  and  glands  were  normal  in 
appearance. 


Microscopical : — 

One  loopful  of  duodenal  contents  showed  moderately 
numerous  T.B. 

A  scraping  from  the  mucous  m3mbrane  of  the  ileum 
showed  no  T.  B. 

No  T.B.  were  found  in  the  emulsions  mxde  from 
the  mesenteric  glands,  liver  and  lung. 


GuiNEA-riGS  Inoculated. 


Witli  mesenteric  glands  emulsion  ----- 

No.  1130  (i) 

Killed  .53  days 

Tuberculous 

,,    emulsion  of  lung      -       -       -  - 

No.  1128  (i) 

Healthy 

„           ,,         Ijronehial  gland  ----- 

No.  1131  (i) 

11  11 

11 

„           „         spleen  ------- 

No.  1129  (i) 

11  11 

n 

„           „          liver  ------- 

No.  1127  (i) 

11  11 

11 

PIGS  86,  88,  and  90. 

Three  young  pigs,  Nos.  86,  88  and  90,  were  fed  on 
September  12th,  1994,  with  some  of  the  same  emulsion 
prepared  for  Dog  28  ;  each  pig  received  about  50  cc. 
mixed  wth  milk  through  a  stomach  tube. 

Pig  86  was  killed  two  days  later  on  September  14tli, 


and  emulsions  of  the  mesenteric  gland^:.  Over,  spleen 
aiKl  lungs  were  inoculated  into  guinea-pigs  :  some  blood 
was  withdra-ivn  from  the  portal  vein  and  2  cc.  inoculated 
into  a  guinea-j)ig. 

Post-mortem. — The  organs  and  glands  were  perfectly 
health  v. 


Microscopical  Examination. 


Contents  of  duodenum 
„       ,,  ileum  - 


No  T.B. 
No  T.B. 
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Guinea-pigs  Inoculated. 


With  emulsion  of  mesenteric  glands  - 

i 

■  1 

Ko.  1236 
No.  1237 

Killed  71  days 

Healthy. 

( 

•  1 

No.  1240 
No.  1241 

5) 
)) 

„          „       „  liver 

/ 
{ 

No.  1238 
No.  1239 

)) 

)5 

„  spleen  - 

No.  1234 

)J 

With  2  cc.  portal  blood 

No.  1235 

)) 

Pig  88  wa.«  killed  four  days  after  feeding. 

I'o£t-mortem.— The  organ.s  and  glands  were  healtliy  in  appearance  and  there  was  no  sign  of  tnberculosis. 

ilicRoscopiCAL  Examination. 


Mesenteric  gland  emulsion 
Liver  emulsion 
Lung  emulsion 


No  T.B. 
No  T.B. 
No  T.B. 


Guinea-pigs  Inoculated. 


With  emulsion  from  mesenteric  glands 

i 
i 

No.  1248 
No.  1219 

Died 
)i 

Acute  infection. 
)) 

lyricr     -          _          _  _ 

i 

No.  1244 
No.  1245 

Killed  69  days 
)) 

Healthy. 
» 

„    liver  -       -       -  - 

/ 
[ 

No.  1246 
No.  1247 

)) 
)) 

„         „        „  spleen 

No.  1242 

)) 

» 

„          „         „    left  bronchial  gland  - 

No.  1243 

)) 

PIG  90. 


The  Liver  showed  one  minute  yellow  point ;  otherwise 


Killed  September  30th,  1904,  eighteen  days  after  feeding.  normal. 

„                   T  ,    ,.               ,  Spleen  and  Kidneys. — Normal. 

Po5<-worfem. -Intestines  normal.  Lungs.-In  one  lobe  beneath  the  pleura  there  was  a 

A  Mesenteric  Gland  here  and  there  appeared  to  be  translucent  nodule  the  size  of  a  pin's  head ;  with  thia 

firmer  than  normal,  but  no  opaque  foci  were  seen  ;  the  exception  the  lungs  were  quite  normal  in  appearance. 

group  of  ileo-cohc  glands  were  similarly  slightly  hardened.  Bronchial  Glands. — Normal. 

MicEoscopicAL  Examination. 


Mesenteric  gland  emulsion 
Lung  emulsion 
Lung  nodule 


No  T.B. 


Guinea-pigs  Inoculated. 


With  mesenteric  gland  emulsion  - 
„    lung  emulsion 

„    liver  emulsion     -      -  - 

„    spleen  emulsion  -      -  - 

„    bronchial  gland  emulsion  - 


No.  1289  (s) 

Died  59  days 

General  tuberculosis. 

No.  1290  (i) 

„    48  „ 

»  » 

No.  1285  (s) 

„     2  „ 

Acute  infection. 

No.  1286  (i) 

»    56  „ 

General  tuberculosis. 

No.  1287  (s) 

Killed  59  „ 

Healthy. 

No.  1288  (i) 

59  „ 

)» 

No.  1283  (i) 

„    59  „ 

Slight  tuberculosis. 

No.  1284  (i) 

„    59  „ 

General  tuberculosis. 

MONKEY  84  (Adult  Male). 
Arrived  at  Walpole,  May  20th,  1904. 

At  Isleworth  this  monkey  had  been  in  actual  contact 
with  another  rhesus  monkey  which  was  found  on  post- 
mortem examination  to  have  spontaneous  tuberculosis  ; 
it  was  therefore  used  for  a  distribution  experiment. 

On  June  10th,  1904,  a  stomach  tube  was  passed  and  30  to 
40  CO.  of  a  dilute  milky  emulsion  of  culture  from  G. P.  14. 
Cow  44,  and  Virus  IV.  were  injected  into  the  stomach,  fol- 
lowed by  30  cc.  thick  cream.  Two  and  a  half  hours  later  the 
monkey  was  anssthetised  and  the  thoracic  duct  exposed. 
The  duct  was  distended  with  milky  fluid  showing  that 
fat  digestion  was  in  full  progress  ;  it  was  situated  low 
down  behind  the  clavicle  and  was  difficult  of  access.  An 
attempt  to  insert  a  cannula  failed  and  the  chyle  was 
allowed  to  flow  into  the  wound  from  which  it  was  pipetted 
into  test  tubes  ;   in  this  way  6 "5  cc.  were  collected. 

Whilst  the  animal  was  still  under  the  anaesthetic  an 
incision  was  made  through  the  abdominal  wall  and  the 
intestines  were  drawn  through  the  opening.  Several 
lacteals  between  the  intestine  and  the  mesenteric  glands 
were  severed  and  some  of  the  chyle  was  collected.  Chyle 
was  collected  in  a  similar  way  from  the  afferent  lacteal 
vessels.    The  chyle  in  each  case,  naturally  a  very  small 


quantity,  was  diluted  with  normal  saline  and  inoculated 
into  a  guinea-pig. 

The  mesenteric  glands  were  removed  after  the  death 
of  the  animal,  emulsified  and  inoculated  into  two  guinea- 
pigs. 

Post-mor(em. — In  the  substance  of  the  hver  under  the 
capsule  there  was  a  spherical  yellow  nodule,  2 "5  mm.  in 
diameter,  containing  tliick  yellow  pus.  (No  T.  B.  found  ; 
there  were  a  few  organisms  stained  blue.) 

The  Lungs  showed  numerous  small  thin-walled  cyst 
contoining  the  Pneumonyssus ;  around  the  margins 
of  the  lungs  were  large  emphysematous  blebs  in  the  in- 
terior of  which  the  same  parasites  were  seen.  In  the 
apex  of  the  right  upper  lobe  there  was  a  pea-sized  nodule 
with  grey  translucent  margins  and  yellow  caseous  centre. 
There  was  a  pea-sized  nodule  in  each  of  the  caudal  lobes 
with  thick  fibrous  walls  and  thin  turbid  contents.  Along 
the  upper  border  of  the  right  lower  lobe  there  was  a  greyish 
gelatinous  consoUdated  patch ;  near  the  bronchus  con- 
nected with  this  patch  there  was  an  enlarged  gland  show- 
ing softened  caseous  areas.  An  intertracheo-bronchia? 
gland  wa.s  much  enlarged,  extensively  caseated  and 
softened.  There  was  no  sign  of  tuberculosis  in  any  other 
organ  or  gland.  Cultures  of  tubercle  bacilli  were  isolated 
from  the  latter  gland. 


GaiNEA-piGS  Inoculated. 


With  emulsion  of  mesenteric  glands 

„  chyle  from  thoracic  duct  4i  hours  after  feeding 
„  „  „  „       5  hours  after  feeding 

„  chyle  collected  from  the  afferent  lacteals 
„  „  „  „     efferent  lacteals 

„  emulsion  of  bronchial  gland  - 


No. 

1052  (s.) 

No. 

1053  (i.) 

No. 

1050 

No. 

1051 

No. 

1054 

No. 

1055 

No. 

1056 

Killed  102  days 

Died  65  days 
Died  22  days 

Killed  102  days 

Died  3  days 


Healthy. 


Acute  infection. 
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SUMMARY  OF  FEEDING  EXPERIMENTS 


Feeding  experiments  with  the  bovine  tubercle  bacillus 
have  been  carried  out  with  two  objects. 

1.  To  ascertain  the  relative  susceptibility  of  different 
species  of  animals  to  this  mode  of  inoculation. 

2.  To  study  the  anatomical  distribution  of  tuberculosis 
produced  by  feeding. 

Altogether  318  animals  have  been  fed,  including  15 
distinct  species. 

The  majority  of  these  have  been  fed  with  single  doses 
of  tubercle  bacilli,  either  in  the  form  of  culture  or  contained 
in  tubereulons  milk ;  the  rest  were  fed  for  varying  periods 
with  tuberculous  milk,  except  in  one  case  where  culture 
was  used. 


RACIAL  SUSCEPTIBILITY. 

The  method  of  inoculation  by  feeding  is  a  less  certain 
and  a  less  severe  method  of  producing  tuberculosis  than 
any  of  the  other  methods,  and  in  general  a  larger  dose 
of  the  infecting  agent  is  necessary  to  produce  a  given 
efifect. 

In  feeding  experiments,  with  single  doses  especially, 
many  conditions  may  be  present  which  may  have  an  in- 
fluence on  the  result. 

A  catarrh  of  the  mucous  membrane,  by  causing  the  rapid 
expulsion  of  the  intestinal  contents,  may  result  in  the 
animal  escaping  infection  ;  the  period  with  which  the 
bacillus  is  in  contact  with  the  mucous  membrane  is  no 
doubt  a  factor  of  some  importance  ;  the  longer  bacilli 
remain  in  the  alimentary  canal  the  more  likely  are  they 
eventually  to  become  absorbed. 

Moreover,  bacilli  may  be  more  readily  absorbed  from  the 
alimentary  canal  of  some  animals  than  from  that  of  others  ; 
they  are  very  readily  absorbed  in  pigs,  and  apparently  less 
readily  in  guinea-pigs. 

Individual  susceptibility  no  doubt  exercises  as  important 
an  influence  on  the  result  in  feeding  experiments  as  in 
other  forms  of  inoculation. 

It  is  obvious,  therefore,  that  a  classification  of  suscepti- 
loility  based  upon  the  amount  of  disease  produced  by  the 
ingestion  of  a  definite  dose  of  tubercle  bacilli  cannot  be 
made  with  the  same  precision  as  by  subcutaneous  in- 
oculation, where  all  the  bacilli  inoculated  remain  in  the 
tissues  of  the  animal. 

The  experhnents,  nevertheless,  bring  out  clearly  certain 
facts  as  to  susceptibility  which  are  confirmed  by  the  sub- 
cutaneous inoculation;. 

The  different  species  of  animals  used  in  the  investigation 
can  be  cla  ;sified  into  three  groups. 

In  the  first  group  the  animals  are  very  susceptible  to  the 
action  of  the  tubercle  bacillus,  and  infection,  however 
small  tae  dose,  is  almost  invariably  followed  by  general 
prog  essive  tuberculosis.  The  animals  placed  in  this 
g.-oup  are  the  chimpanzee,  baboon,  rhesus  monkey,  lemur, 
rabbit  and  guinea-pig. 

In  the  second  group  general  progressive  tuberculosis 
can  be  set  up,  but  this  depends  on  the  dose  of  the  infect- 
ing agent  and  on  the  age  of  the  animal. 

This  group  includes  the  pig,  the  goat,  the  calf,  the  cat 
and  the  dog.  In  all  these  species,  with  the  possible 
exception  of  the  young  pig,  when  the  dose  is  small  the 
tuberculosis  maybe  limited  to  andj  arrested  in  the  glands 
along  the  alimentary  tract,  and,  whereas  in  the  first  group 
the  age  of  the  animal  does  not  affect  the  result,  in  this 
group  the  adults  are  in  all  cases  less  susceptible  than  the 
yoimg.  These  species  exhibit  varying  degrees  of 
susceptibility  to  tuberculosis,  the  young  pig  being  the 
most  susceptible,  the  adult  dog  the  most  resistant. 
The  goat  is  less  susceptible  than  the  pig,  and  the  calf 
apparently  less  susceptible  than  the  goat.  Cats  are  much 
more  easily  infected  than  clogs.  General  progressive 
tuberculos's  is  with  difficulty  set  up  in  dogs,  the  adults  of 
the  species  being  more  highly  resistant  than  the  young. 

In  the  third  group  are  included  the  rat  and  the  fowl, 
which  are  apparently  insusceptible  to  tuberculosis  by 
feeding.  Several  rats  have  been  fed  with  enormous 
numbers  of  tubercle  bacilli,  and  nothing  has  been  found  in 
them  beyond  some  minute  necrotic  foci  in  the  mesenteric 
glands.  In  the  few  experiments  performed  with  fowls  no 
osease  at  all  has  been  produced. 


COURSE  OF  INFECTION. 

The  introduction  of  tubercle  bacilli  into  the  alimentary 
tract  is  not  necessarily  followed  by  the  development  o 
tuberculosis,  and  when  fed  M'ith  tuberculous  material  the 
most  susceptible  animals  may  escape  infection ;  the 
bacilli  in  such  cases  either  pass  straight  through  the 
canal,  or  if  absorbed  are  taken  up  by  leucocytes  and 
destroyed.  When  tubercle  bacilli  are  absorbed  from  the 
alimentary  tract,  either  through  the  tonsils  and  pharyn- 
geal mucous  membrane  or  through  the  intestinal  mucous 
membrane,  they  may  remain  in  the  mucous  membrane 
and  set  up  characteristic  tuberculous  lesions,  or  they  may 
pass  through  the  mucous  membrane  into  the  nearest 
glands  and  leave  no  trace  of  their  passage. 

Furthermore,  it  has  been  conclusively  shown  that 
tubercle  bacilli  which  have  been  ingested  may  within  a 
very  short  time  find  their  way  into  the  lungs,  where  they 
set  up  tuberculous  lesions  ;  pulmonary  tuberculosis  so 
induced  may  or  may  not  be  accompanied  by  lesions  in 
the  mucous  membrane  of  the  alimentary  tract,  or 
glands  in  connection  with  it. 

In  all  species  of  animals,  whenever  generalised  tuber- 
culosis is  produced  by  feeding,  the  lungs  are  usually 
affected,  often  to  a  greater  extent  than  any  other  organ 
in  the  body. 

The  bronchial  glands  almost  invariably  become  affected 
after  the  lungs  ;  in  none  of  the  experiments  is  there  any 
evidence  that  the  reverse  has  occurred ;  in  a  few  instances 
lesions  l.ave  been  found  in  the  thoracic  glands  without 
apparent  disease  of  the  lungs. 

The  anatomical  distribution  of  tuberculosis  and  the 
naked  eye  characters  of  the  lesions  vary  in  different 
species  of  animals. 

Chimpanzees  and  the  various  species  of  monkeys  are  Cliiiiipanz 
very  susceptible  and  the  tuberculosis  usually  runs  a  Monkeys; 
progressive  course.  Baboons. 

In  these  animals  the  mucous  membrane  of  the  alimen- 
tary tract  is  specially  liable  to  infection,  and  typical 
tuberculous  ulcers  may  be  found  along  the  -n'hole  length 
of  the  small  intestine.  The  tonsils,  although  apparently 
not  so  liable  to  infection  as  the  intestines,  have  been 
frequently  attacked  and  in  several  cases  entirely  destroyed 
by  caseation.  The  associated  lymphatic  glands  always 
become  enlarged  and  caseous,  and  frequently  suppurate  ; 
sometimes  by  fusing  together  they  form  very  large 
tumours  both  in  the  neck  and  the  mesentery. 

The  lesion.^  in  the  organs  and  glands  of  the  e  animals 
show  a  marked  tendency  to  caseate  and  soften. 

The  omentum  and  peritoneum  \ery  soon  become 
infected;  in  several  in;tance3  the  p  occs;  was  so  intense 
as  to  resemble  an  intraperitoneal  inoculation. 

A  striking  feature  in  baboons  is  the  frequency  with 
which  the  lymphatic  vessels  in  the  mesentery,  extending 
between  an  ulcer  and  the  enlarged  glands,  become  tuber- 
culous, and  this  may  be  succeeded  by  great  thickening  and 
tuberculous  infiltration  of  the  mesentery  itself,  with 
secondary  ulceration  of  the  mucous  membrane  of  the 
bowel  attached  to  it. 

In  several  instances  in  the  baboon  caseous  nodules 
and  typical  tuberculous  ulcers  have  been  found  in  the 
stomach. 

In  guinea-pigs  and  rabbits  there  may  or  may  not  be  ^^^"^*JP/f 
lesions  at  the  sites  of  entry  of  the  bacillus  ;  both  species  ^""^ 
are  very  susceptible,  and  infection  ajipears  to  be  always 
followed  by  progressive  tuberculosis  which  in  the  end 
would  terminate  fatally  ;  the  characters  of  the  lesions 
found  in  the  internal  organs  do  not  differ  from  those 
produced  by  subcutaneous  inoculation. 

The  anatomical  distribution  of  the  tuberculosis  differs 
in  important  respects  in  these  two  species.  The  lungs  and 
kidneys  of  the  rabbit  in  cases  of  general  tuberculosis  are 
always  more  severely  affected  than  the  liver  and  spleen; 
often  the  latter  organs  are  perfectly  healthy.  In  guinea- 
pigs,  on  the  other  hand,  the  liver  and  spleen  are  always 
more  severely  affected  than  the  lungs  and  kidneys  ;  the 
kidneys  only  rarely  contain  tubercles. 

Tuberculosis  is  readily  set  up  in  pigs,  and  in  the  young  Pigs- 
of  the  species  is  usually  of  a  progressive  type  ;  the  adult 
pig,  although  readily  infected,  is  much  more  resistant  than 
the  young  one  and  the  disease  may  even  be  arrested  in  the 
nearest  glands. 
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The  intestinal  mucous  membrane  often  escapes  infec- 
tion, the  bacilli  passing  through  without  leaving  a  trace  of 
their  passage  ;  when  lesions  occur  they  are  usually  few 
and  inconspicuous.  The  tonsils  and  pharyngeal  mucous 
membrane  are  more  frequently  affected  than  the  intestines, 
and  the  glands  of  the  neck  are  usually  more  extensively 
tuberculous  than  the  glands  in  the  mesentery. 

In  young  pigs  tubercle  bacilli  are  disseminated  into  the 
internal  organs  very  soon  after  their  administration, 
and  miliary  tubercles  may  be  found  in  all  the  organs,  but 
chiefly  in  the  lungs  and  liver,  six  weeks  after  inoculation. 
These  tubercles  in  animals  which  have  lived  some  time 
may  attain  the  dimensions  of  a  jiea  and  have  caseous  and 
calcareous  centres  and  fibrous  margins  ;  in  the  lungs  a 
tuberculous  pneumonia  sometimes  develops,  and  this  maj^ 
affect  the  whole  of  a  lobe  or  be  limited  to  single  lobules. 
The  bronchial  and  portal  glands  become  tuberculous  after 
the  lungs  and  liver. 

Infection  soon  spreads  to  the  serous  surfaces,  an  erup- 
tion of  nodules  appearing  first  in  the  omentum  and  on  the 
peritoneum  ;  o  i  the  ]  eritoneum  the  nodules  are  found 
chiefly  on  the  right  side  of  the  diaphragm  and  between  the 
coils  of  the  large  intestine. 

The  calf  is  much  less  susceptible  to  tuberculosis  than  the 
pig,  and  a  larger  dose  of  bacilli  is  necessary  to  produce 
a  generalised  disease. 

•22  calves  altogether  have  been  fed  with  tuberculous 
material  (see  pages  500,  536,  591,  and  630^,  and  in  two 
only  of  these  was  general  tuberculos's  produced  ;  in  some 
of  the  others  a  few  calcareous  nodules  were  found  in  the 
internal  organs,  whilst  in  the  rest  the  disease  had  not 
in  the  period  of  oDservation  extended  beyond  the 
nearest  glands. 

The  intestines  of  the  calf  are  more  liable  to  infection 
than  those  of  the  pig ;   in  all  except  one,  in  which  the 


disease  was  limited  to  a  pharyngeal  gland,  tuberculous 
nodules  or  ulcers  were  found.  In  the  two  cases  in  which 
general  tuberculosis  was  produced  the  tuberculous  process 
was  very  severe  along  the  whole  length  of  the  alimentary 
canal  (in  one  of  the  cases  numerous  large  nodules  were 
found  in  the  wall  of  the  stomachs  and  the  glands  in  con- 
nection with  it  were  extensively  implicated.  In  the  calf 
tuberculosis  of  the  pl»ura  or  mediastinal  glands  may 
occur  without  disease  of  the  lungs. 

Feeding  experiments  with  goats  have  not  been  numerous ;  ( ;oats. 
the  animal  is  readily  infected  and  general  progressive  tuber- 
culosis has  been  set  up,  but,  probably  owing  to  the  small- 
ness  of  the  doses,  in  the  majority  of  the  cases  the  tubercu- 
losis has  been  limited  for  the  most  part  to  the  alimentar}- 
tract  and  glands  in  connection  with  it. 

The  tuberculous  lesions  in  the  organs  of  the  goat  show 
a  greater  tendency  to  soften  and  break  down  than  they  do 
in  the  calf,  and  in  the  lungs,  as  was  seen  in  a  subcutaneous 
inoculation,  may  ulcerate  and  discharge  their  contents 
into  the  bronchi. 

In  cats  the  mucous  membrane  of  the  alimentary  tract  is  Cats, 
not  frequently  affected,  and  with  small  doses  of  bacilli  the 
disease  may  not  extend  beyond  the  nearest  glands  ;  when 
generahsation  occurs  infection  spreads  first  to  the  lungs 
which  in  three  cases  were  affected  by  a  miliary  tuberculosis 
and  in  two  others  showed  discrete  nodules. 

Dogs  are  very  resistant  to  tuberculosis  by  feeding.  Dogs.- 
especially  the  adults  of  the  species,  and  in  only  one  case, 
that  of  a  puppy,  has  the  disease  I)een  at  all  severe.  The 
mucous  membrane  of  the   alimentary  tract  is  rarely  - 
attacke:!. 

An  interesting  anatomical  feature  in  this  species  is  the 
frequency  with  which  lesions  have  been  found  in  the  lungs, 
without  apparent  disease  of  the  alimentary  tract  or  glands 
in  connection  with  it. 
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591,  706 

Baboons   

51 

Baboons   

500,  591,  630, 
706 

Lemurs  

51 

Lemurs  

591,  706 

Pigs  

47 

Pigs  

500,  536,  591, 
631,  696,  706 

Goats  -  -   

47 

Goats  

537,  592,  706 

Dogs  

397 

Dogs  

537,  592,  632, 
696,  706 

Cats  -   

409 

537,  592,  632, 
706 

Mongooses  

425 

592 

Hedgehogs   

428 

633 

Babbits  

437 

538,  592,  706 

Guinea-pigs  •  - 

473 

Guinea-pigs  

537,  592,  632, 
706 

Rats  

483 

Rats   

633,  706 

Mice  

493 

709 

INDEX    TO  ANIMALS. 


*  DENOTES  FEEDING  EXPEEIMENT. 


jN umber  or  Animal. 

Pajie. 

Number  of  Animal. 

rage. 

Sovines  :— 

Bovines — continued. 

4  

120 

216  

220 

8  

87 

218  

182 

10  

60 

220   

184 

12  

59 

222  ------- 

97 

14  

119 

224   

203 

16  

115 

226   

143 

18  -  

89 

i'28  

99 

^■20  -  

89  &  675 

232    -  .   

270 

*22    -  -   

120  &  673 

2.34  

272 

24    ------  - 

88 

236    ------  - 

232 

M  

70 

238  -  

234 

.28    ------  - 

73 

240   

222 

30    ------  - 

71 

242  ------- 

248 

*38  -  

61  &  678 

244   

250 

40  

61 

246   

214 

44  

80 

248   

159 

48  

110 

250    ------  - 

294 

=i=50    ------  - 

117  &  673 

252   

296 

52  

109 

254   

240 

64  

84 

256   

242 

66  

126 

258   

318 

68  

152 

260   

262 

74  

64 

262   

264 

80    ------  - 

198 

268   

286 

*84    ------  - 

65 

270   

302 

*86  

66  &  677 

■272   

288 

■88  

205 

274   

278 

90    -  -  

200 

276   

280 

98  

74 

278   

304 

100    ------  - 

122 

288   -  - 

332 

102  ------- 

75 

294    ------  - 

310 

108  -  

150 

296   

312 

112  

148 

300    -  -   

226 

114  

124 

320   -  - 

252 

*116  -  

153  &  675 

324   

254 

118  

164 

330   

224 

120    -  -   

165 

340    ------  - 

356 

122  -  

93 

342   

358 

126    ------  - 

78 

344   -  - 

348 

128  

76 

.346   

.350 

132    -  -   

91 

352    -  -   

210 

134  -  

129 

354   -  - 

212 

1.36  

127 

360   

321 

1.38  

170 

362   

323 

140    ------  - 

167 

364   

.325 

142    ------  - 

180 

.366    -  -  

327 

144    -  -   

196 

*380   

608 

*146  ------- 

505 

*382  ------- 

608 

*148    -       -       -       -              -  - 

509 

418    -  -   

368 

*1.50  -  

508 

422   

370 

*1.52  ------- 

510 

500   

117 

*lo4  -  - 

507 

*lo6  

504 

Chimpanzees ; 

158  -  

1.30 

644 

160  

135 

4~         "         "         "         *         ~  ~ 

186 

164  

175 

645 

172  -  

171 

*8  

647 

178  

131 

649 

180  

133 

'"182  

184  

*186  

*188  -   

552 
178 
548 
546 

Orangs :— 

*4  

*8  

83  &  64 
643 

*190  -  

*192  

550 
551 

Monkeys  (Rhesus):— 

*194  

545 

104 

*198  

547 

105 

*200  -  

549 

10  

63 

202  

207 

18  

107 

*208   

172 

20    ------  - 

106 

210    ------  - 

155 

22  -   

108 

212  

141 

*62  -   

651 

214  -  - 

156 

*64  

654 

710 
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Number  of  Animal. 


Monkeys  {continued). 
*66  - 


*70 
*72 
*74 
76 
*78 
*80 
*82 
*84 
*88 
*90 
*92 
*94 
*96 
*98 
*100 
*102 
*104 
*106 
*108 
*110 
142 
144 
146 
148 


Monkeys  (Mangabey) 


*9 
*4 

Baboons : 

*2 
*4 
*6 
*8 
*10 
*12 
♦14 
*16 
*20 
*22 
*28 
*30 
*40 
46 
*50 
*52 
*54 
*56 

Lemurs  :- 

*2 
*4 


Pigs: 


*2 

*4. 

*6 
*8 
*18 
*20 
*22 
*24 
*26 
*30 
*34 
*36 
*38 
*40 
*42 
*44 
*46 
*48 
*50 
*52 
*54 
*56 
*f)8 
*60 
*62 
*64 


655 
652 
653 
656 
657 
658 
660 
661 
705 
582 
582 
582 
582 
582 
582 
582 
582 
662 
599 
597 
598 
375 
374 
373 
372 


603 
604 


512 
516 
518 
513 
517 
519 
671 
672 
666 
665 
662 
664 
668 
190 
669 
669 
605 
606 


601 
600 


678 
679 
680 
681 
520 
531 
529 
521 
524 
526 
522 
530 
527 
525 
533 
521 
567 
568 
703 
560 
563 
562 
561 
568 
564 
566 


Number  of  Animal. 


Pigs — continued. 

*66  - 

*68  - 

*70  - 

*72  - 

*74  - 

*76  - 

*78  - 

*80  -  - 

*82  - 

*84  - 

*86  - 

*88  - 

*90  - 

*92  - 

94  - 

*108  - 

*114  - 

*116  - 

*118  - 

*120  - 

*122  - 

*128  - 

138  - 

*152  - 

*154  - 

156  - 

158  -  - 

160  - 

Goats  :— 

2  - 

6  - 

10  - 

*12  - 

*14  - 

*16  - 

*18  - 

*20  - 

*22  - 

*24  - 

*26  - 

28  - 

*30  - 

*32  - 

Dogs 

*2  . 

*4  - 

*6  - 

*8  - 

*10  - 

*12  - 

*14  - 

*16  - 

*]8  - 

*20  - 

*22  - 

24  - 

26  - 

*28  - 

*32  - 

*34  - 

*36  - 

*38  - 

*40  - 

*42  - 

*44  - 

*46  - 

*50  - 

*52  - 

*58  - 

*60  - 

*62  - 

*64  - 

*66  - 

*68  - 

70  - 

72  - 

*94  - 

*98  - 

*100  - 

*102  - 

*104  - 
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570 
560 
561 
703 
565 
567 
572 
571 
560 
567 
703 
704 
704 
682 
188 
614 
610 
612 
611 
613 
683 
683 
256 
684 
685 
384 
385 
386 


201 
137 
139 
553 
556 
553 
554 
558 
557 
559- 
555 
208 
615 
615 


697 

697 

573 

575 

698 

573 

575 

574 

57& 

576 

574 

398 

39& 

698 

69& 

699 

699 

700 

700 

701 

702 

702 

617 

617 

616 

618 

617 

618 

686 

686 

400 

401 

701 

686 

686 

687 

687 


711 
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Dogs — coiil'niued. 

*106  ------ 

112     -----  - 

114     -----  - 

118     -----  - 

120    -----  - 

Cats 

*2    -----  - 

*4    .       -       -       -       .  - 

*6    -----  - 

*8    .       _       .       .       .  . 

*lo    -----  - 

♦12  ------ 

*14    -----  - 

*16    -----  - 

*18    -----  - 

*20    -----  - 

■  26  - 

28    -----  - 

32    -----  - 

34    -----  - 

36    -       -       -       -  - 

*38    -----  - 

*46    -----  - 

*48    -----  - 

*50    -----  - 

*52  ------ 

66    -----  - 

68    -----  - 

76    -----  - 

78    -----  - 

80    -----  - 

82    -----  - 

84    -----  - 

*86    -----  - 

♦88    -----  - 

Mongooses  :— 

4     -----  - 

6     -----  - 

*  8  - 

no  -----  - 

*12    -----  - 

'14     -----  - 

Hedgehogs  :— 

*2- 

*  4  - 

6     -----  . 

8    -----  - 

*10  

*12  

«14     -       .       .       .       .  . 

*1C  

♦18    -----  - 

*20  

22     -----  - 

24     -----  - 

26  

28     -----  - 

*30    -              -       -       -  - 

♦32     -----  - 

tRabbits  ;— 

Inoculation  Experiments. 

General  results  -      -      -  - 

Inoculations  with  tissue  emulsions 
(a)  Intravenous'- 
{//)  Intraperitoneal  - 
(c)  Subcutaneous 
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687 
403 
402 
405 
404 


577 
579 
577 
578 
.581 
580 
580 
577 
578 
579 
410 
411 
412 
413 
414 
620 
620 
618 
619 
619 
415 
416 
420 
421 
418 
419 
417 
687 
688 


426 
427 
620 
620 
621 
621 


694 
694 
429 
430 
694 
694 
694 
695 
695 
695 
431 
432 
433 
434 
695 
695 


437 

441 
441 
444 


Xnmber  of  Animal. 


'R&hhits— continued  : 

Inoculations  with  culture  : 

(«)  Intravenous  -       -       -       -  - 

(h)  Intraperitoneal    -       -       -  - 

('-■)  Subcutaneous      -      .      -  . 

Analysis  of  results  -  .  -  . 
Series  of  intrai)eritoneal  inoculations 

with  graduated  doses  of  culture  - 
Ditto  (young  animals) 

Feedin;/  Erperinients. 

Rabbits  in  second  series  - 

Post  -  mortem  notes  of  rabbits  in 

second  series  -      -      -       -  - 
]laV)bits  in  third  series 
Post-mortem  notes  of  rabbits  in  third 

series  

General  results  

tGuinea-pigs:  — 

Inoculation  Experiments. 

General  results  ----- 
Inooixlations  with  culture  - 
Inoculations  with  estimated  numbers 
of  bacilli        -      .      .      .  . 

Inoculations  with  milk  of  infected,  cows  : 
?»Iilk  of  cow  4    -       -       -       -  - 

„  18  

„  40  

„    44  -       -       -       -  - 
„    64  -       -       -       -  - 
„    68  -       -       -       -  - 
„    T4  -       -       -       -  - 
,,164        -       -       -  - 
,,172        -       -       -  - 
„     500        .       .       -  . 
„    300         -       -       .  . 
Tables  showing  the  course  of  infec- 
tion after  subcutaneous  inoculations 
of  culture      .      .      .      -  - 

Feedini)  Experiments. 

Guinea-pigs  in  second  series 
Post-mortem  notes  of  guinea-pigs  in 

second  series  -       -       -       -  - 
Guinea-pigs  in  third  series 
Post-mortem  notes  of  guinea-pigs  in 

third  series  

Experiments  with  various  viruses 
Post-mortem  notes  of  animals  in  the 

above  series    .      -      -      -  . 
General  results  -      -      -      -  - 

tRats:— 

Inoculation  Experiments. 
General  results  ----- 
Inoculations  with  tissue  emulsions  - 
„  „  cultures 

Feed iwj  Experiine nts. 
General  results  ----- 
Abstracts  of  post-)nortem  notes 

tMice  :— 

Inoculation  Exjieriments. 

General  results  ----- 
Al)stracts  of  post-mortem  notes 
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446 
449 
460 
467 

469 
468 


538 

588 
592 

625 
706 


473 
475 

477 


121 
90 
62 
82 
86 
1.54 
67 
177 
173 
118 
228 


479  and  480 


537 

583 
592 

621 
632 

689 
706 


433 
484 
485 


633 
692 


493 
494 


t  The  rabbits,  guinea-pigs,  rats,  an  l  mice  are  indexed  in  groujn  and  not  separately  as  in  the  case  of  other  species. 


Plixle  1. 


CHIMPANZEE     6.   Fed  \vdtli  ihe  tubercxilous  milk   of  Cow  172.    i\irus  B  IV.j 
Miir  oiLs  sui  lacf  ol  ux^pt  r  part  oi"  small  intestino.  sKowiiLg  tulx-i  culons  uierTs 


Plate  2 


Baboon     2  .     Ft-d  >vilJi.   iKe  tuh<^r»'ul<»us   irxi  Ik   of    Cow   64-       (Virus  B  l) 
Inlestines  ajid  enlrii-^t^cl  tuJjerculous  anesentei^ii-  glaiids. 


Plate  3 


MONKEY    80.    Fed  wiili  ()  Ol  juiJIigi  anxmt'  of  (■i4Hurt'  dct  i\<<l  j iotu  C  ow  4 (Vix-iusB  ij 
Idling. ciit  .siii'lVice   of  I'igKt  lower    lol>e  . 


Plate    4- . 


PIG    20.    Fed  with  the  tuherculwus    milk  of  Cow  64-.  (Vtpius  BIj 
Spleen,   convex  suefax-f- 
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trade  and  Commerce,  &e.  i—cont. 

[Cd.  3466»  3529.]  Trade  of  the  United  Kingdom,  1906.   Vols.  I.  and  11.  lOs. 

[Cd.  3205.]  Foreign  Impoet  Duties,  1906.  2s.  lOd. 
[Cd.  1761,  2337,  2669.]  BRITISH  and  Foreign  Trade  and  Industrial  Conditions.   Memoranda,  Tables,  and 

Charts.  7s. 

[Cd.  3356.]  East  India.  Trade  of.  Years  1901-1902  to  1905-1906.  Is.  4d 
[Cd.  3107.]   Statistical  Tables  relating  to  British  Colonies,  Possessions,  and  Protectorates.  Part 

XXIX.    1904.  7s.  2d 

[Cd.  3328.]   Statistical  Abstract  of  the  British  Empire,  years  1891-1905.  Is, 

[Cd.  3281,  3372.]  Agricultural  Returns— Great  Britain.   1906.   Parts  I.  and  II.  lod. 

[Cd.  3195.]   Colonial  Import  Duties,  1906.  2s.  Qd. 

[Cd.  3172.]  Wages  and  Hours  of  Labour— Report  on  the  Changes  in  ;  1905.  7d 

[Cd.  3120.]   Foreign  Labour  Statistics.   Third  Report.  Is,  6d, 

[Cd.  3245.]  Standard  Time  Rates  OP  Wages,  October,  1906.  7d 

[Cd.  3271.]  International  Conference  on  Labour  Regulation.  Memorandum  on.  2^oJ. 
[Cd.  3241,]  Regulations  in  Force,  with  regard  to  Commercial  Travellers,  in  British  Possessions  and 

Foreign  Countries.  Gd. 

[Cd.  3395,  3396.]   Treaties  of. Commerce  and  Navigation  with  Foreign  Powers  in  force  1st  January, 

1907.  2s.  <ld. 

[Cd.  3195.]   Customs  Tariffs,  United  Kingdom,  from  1897-98  to  190&-7.  Zd. 

Record  Office  Publications  :— 

I.  Calendars  : —  ,  _ 

Manuscripts  and  other  Objects  in  the  Museum  of  The  Public  Record  OfficJ!.    Catalogue  of. 

4th  Edition.  ed. 

Patent  Rolls.  Henry  VI.  Vol.  II,  1429  -1436.  15s, 
VI,  Scottish  :— 

Lord  High  Treasurer  of  Scotland.  Accounts  of  the.  Vol.  VII.  1538-1541.  lOs. 
Military  s— 

Artillery.   Garrison.   Training.   VoL  I,   Amendments  (A.O.  June,  1907).  2d 

Cavalry  Training,  1907.  Is. 
Equipment  Regulations,  Part  2 

Sec.  II.  Cavalry.  Gd. 

Establishments,  War.  1907-8,  (Provisional).  8d. 
Examination  Papers  :— 

Qualifying  Certificates.   March,  1907.   With  Report,  Gd. 

Militia,  Imperial  Yeomanry,  AND  University  Candidates.   March,  1907.  Is. 

Foreign  Languages.   Study  of.   Regulations.  2d. 

Medical  Corps,  Royal  Army.   Regulations  for  admission  to  (A.O.  May,  1907).  Id. 

Sanitation  in  its  application  to  Military  Life.   Manual  of.  2c?. 

School  Hygiene.   For  Teachers  in  Army  Schools.   Handbook  of,  6d. 

Somaliland.   Operations  in.    1901-4.    Official  History.   Vol.  I.,  3.9.   Vol.  II.  4s. 
War  Office  List,  1907.   {Sold  by  Harrison  and  Sons,  45,  Pall  Mall,  S.W.   5s.  net.) 
Hydrographieal  :— 

Arctic  Pilot.    Vol.  I.   Northern  Coasts  of  Russia  from  Voriema  or  Jacob  River  in  Europe  to  Cape  North  and 

the  Wrangell  Islands  in  Asia  ;  &c.   2nd  Edition,  4s. 

Baltic  Pilot,  Part  II.,  1904.   Revised  Supplement,   Corrected  to  April  8,  1907.  6c?. 

Local  Government  Board  :— 

Model  Byelaws.   XIV.   Cemeteries.  2c?. 

Sanitary  Circumstances  and  Administration  of  the  Hameledon  Rural  District,   No.  257.  3c?. 

Sanitary  Circumstances  and  Administration  of  the  Brecknock  Rural  District.   No.  258.  4c?. 

Sanitary  Circumstances  of  the  Abeedare  Urban  District  ;  and  Infectious  Disease.  No.  259.  8 

Sanitary  Circumstances  of  the  Whiceham  Urban  District;  with  Special  Reference  to  its  Housing 

Accommodation  generally,  and  to  certain  B'ack-to-back  Houses  at  Marley  Hill  in  particular.  Is, 

Emigrants'  Information  Office,  31,  Broadway,  Westminster,  S.W.  :— 
Colonies,  Handbooks  for.  '  " 

No.  1.  Canada.    2.  New  South  Wales.-  8.  Victoria.    4.  South  Australia,     5.  Queensland.    6.  Western 
Australia.   7.  Tasmania.    8.  New  Zealand.    9.  Cape  Colony.    10.  Natal.    11.  Transvaal.     12.  Orange 

River  Colony.  It?,  each, 

No.  13.  Professional  Handbook.    14.  Emigration  Statutes  and  General  Handbook.  3c?.  each. 

No.  15.  (Nus.  1  to  14  in  cloth).  2s. 


Intending  Emigrants,  Information  for  : — Argcutinu  licpublic,  1907,2c?.  East  Africa  Protectorate,  1900,  Gc?. 
Ceylon,  June,  1904,  Id.  Federated  Malay  States,  &c.,  1907,  6c?.  Newfoundland,  Nov.,  1906,  Ic?.  Briti.sh 
Central  Africa  Protectorate,  July,  1905,  6c?,  Uganda  Protectorate,  1906,  Gd.  West  African  Colonies,  Dec,  1904, 
6c?.    West  Indies,  1907,  6c?. 


Summary  op  Consular  Reports,  North  and  South  America,  1905-6. 

3c?. 

Foreign  Office:— 

Commercial  Treaties  between  Great  Britain  and  Foreign  Powers. 

Vols.  I.  to  XXIIL 

15s.  each. 

State  Papers.   British  and  Foreign.   In  95  vols. 

10s.  each. 

Board  of  Trade  :— 

Journal.  Weekly, 

3c?. 

Labour  Gazette.  Monthly. 

Id, 

Measurement  of  Ships  and  Tonnage.   Instus.  and  Regns.  relating  to. 

1907. 

Is,  3c?. 

Ships  coming  into  Registry,,  etc.   List  of.  Monthly. 

3c?, 

1.   VII.  1907. 


Royal  commission  ok  tuberculosis  (human  ani)  animal). 
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ROYAL  COMMISSION 

APPOINTED  TO  INQUIRE  INTO  THE  RELATIONS  OF 

HUMAN  AND  ANIMAL  TUBERCULOSIS. 

VOLUME  I. 

THE  PATHOGENIC  EFFECTS  OF  BOVINE  VIRUSES. 

DR.  A.   STANLEY  GRIFFITH. 

presented  to  botb  Ibouses  of  Farliament      Commanl)  of  Ibis  /IDajests. 
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By  WYMAN  &  SON>S,  Limiteb,  Fetter  Lane,  E.C. 


And  to  be  purchased,  either  directly  or  through  any  Bookseller,  from 
WYMAN  AND  SONS,  Limited,  Fetter  Lane,  E.G. ;  and 
32,  Abingdon  Street,  Westminster,  S.W.  ;  or 
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